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ABSTRACT 
ENVIRONMENTAL EDUCATION NEEDS ASSESSMENT 
AMONG ELEMENTARY SCHOOL TEACHERS IN MASSACHUSETTS 
FEBRUARY, 1992 
PEI-JEN CHEN, B.A., NATIONAL TAIWAN UNIVERSITY 
M.S., UNIVERSITY OF MASSACHUSETTS 
Ed.D., UNIVERSITY OF MASSACHUSETTS 
Directed by: Professor Klaus Schultz 
Environmental education is on its way to being 
integrated into the school system. While environmental 
groups are trying to help teachers address various 
environmental issues, teachers are often regarded as passive 
learners in the helping relationship. Put differently, 
resources are often made available without consultation with 
teachers - the end users of these materials. A gap, thus, 
exists between resources available from environmental groups 
and those most desired and valued by teachers. 
To bridge such a gap, this study employed a 
questionnaire entitled "assessing elementary school teacher 
self-perceived needs in environmental education." It was 
developed and validated through four stages to insure its 
validity. 
Participants were demographically representative of 
Massachusetts elementary school teachers. For example, a 
v 
majority of the participants were teaching in an urbanized 
area. Results indicated that teachers generally perceived 
most environmental issues as important for their students to 
learn about, but felt that they were not prepared to address 
these issues, even though they felt they were competent in 
addressing environmental issues in general. They wanted 
their students to be able to achieve educational objectives 
related to environmental sensitivity more than those related 
to factual knowledge. Regarding possible types of suggested 
resources, teachers in this study appeared to favor ready¬ 
made instructional materials more than other kinds of 
resources. 
When they addressed environmental issues, teachers 
appeared to do it either in science or social studies 
curricula, followed in frequency by health and language 
arts. Regarding the supplemental instructional materials 
listed, Naturescope was first in both familiarity and uses, 
and was trailed by Project WILD and Project Learning Tree. 
Statistical analysis indicated that three factors 
seemed to be most influential in determining teachers' 
responses. They were: grade level taught, frequency of 
addressing environmental issues, and perception of 
competency in addressing environmental issues. 
vi 
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» Modern civilization brings convenience to human beings 
through advanced sciences and technologies. However, it 
also brings crises to human beings, mostly in the form of 
environmental problems such as pollution. A nation-wide 
survey in 1989 indicated that a majority of Americans 
perceived that the quality of the environment had worsened 
during the previous five years. In the same survey, most 
people ranked the deteriorating environmental quality as 
among the top issues on which government should take action 
(Americans for the Environment, et. al., 1989; National 
Solid Waste Management Association, 1989). A similar 
perception was reported in the 1990 National Science Teacher 
Association (NSTA) Meeting in Atlanta, Georgia. Among the 
five hundred teachers informally interviewed, more than 
three-fourths expressed similar views (NSTA, 1990). 
Educating the public about the impact of the 
deteriorating environment is a necessary part of stopping 
and reversing that deterioration. An important part of that 
public education is education of students in schools at all 
levels. For that to occur, knowledgeable and well-trained 
teachers are crucial. 
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Surveys of teacher training practices, however, show 
that the great majority of American teachers do not have 
environmental education training. Among the 50 states, only 
Wisconsin has mandated its prospective elementary, science, 
social studies, and agriculture teachers to take courses in 
the field of environmental education in order to be 
certified (Wilke, 1985). A second state, Iowa, has 
considered similar regulations under the leadership of 
Governor Terry Branstad, who called in 1990 for the 
allocation of several million dollars for in-service 
programs in the field of environmental education (Iowa 
Department of Education, 1990). 
In recent years more and more teachers have expressed a 
desire to become skilled in handling environmental issues in 
their teaching. Some of the impetus is the result of 
students' initiative, but much of it is the result of 
teachers' own concerns. Furthermore, teachers show a strong 
desire to try environment-related instructional materials if 
they are available (Johnson, 1988; Minnesota Office of 
Waste Management, 1988). 
In Massachusetts, there is only one institution, the 
School for Field Studies in Cambridge, which officially 
offers environmental education programs for college 
students. Major teaching/learning formats utilized in that 
institution are geared toward outdoor education to help 
college students explore natural environments. Although 
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they offer programs for postsecondary students, they do not 
offer any programs specifically in teacher education (The 
School for Field Studies, 1990-1991 Course Catalogue). 
This great discrepancy between "what is", and "what is 
desired" gives rise to a need to help teachers to become 
more knowledgeable and skillful in addressing environmental 
issues in schools. Educational networking is one strategy 
recommended to meet such a need (Ward and Pascarelli, 1987). 
A national network has been proposed to help teachers to 
become skillful in environmental education (Paulk, 1988; 
Pemberton, 1988). Such a national network would consist of 
a national headquarters, several regional networks, and 
numerous local resource centers. This network would pull 
together environmental specialists and concerned educators 
to assist citizens to become competent in handling 
environmental issues. It's assumed by these authors that 
concerned citizens, including teachers, would become 
skillful and comfortable in responsibly considering 
environmental issues if professional, systematic assistance 
were available. Proper operation of this national network 
would rely heavily upon the collaboration of the 
headquarters, regional networks, and local centers. 
Local centers can be divided into several categories: 
district-wide centers, governmental and non-governmental 
centers, and university-based programs. It may be 
reasonable to portray such centers as building blocks of the 
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national network. A well-functioning national network would 
not be possible if such healthy building blocks were not 
available. 
Various programs have been offered by existing local 
centers to enrich the school curricula. Understanding the 
full potential of these centers is critical if a widespread 
implementation of environmental education is to occur. 
Teachers, because of their direct interactions with 
students, work as the key links between these centers and 
the nation's students. 
Implementation of environmental education in schools 
cannot occur if the services available from the local 
centers do not fit teachers' self-perceived needs. 
Currently-operating resource centers typically begin with 
services which they feel able to provide and only later - if 
at all - ask teachers about their needs. Such a 
circumstance is not unusual because learners, including 
students and teachers, are often regarded as passive in the 
learning process. However, as advocated by most 
environmental educators and science educators, learning has 
to be active to be meaningful to learners. An assessment of 
teachers' environmental education needs is, therefore, 
critical in helping them address environmental issues, as 
well as founding and running effective environmental 
education centers. 
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Description of the Study 
This study was designed to assess Massachusetts 
elementary school teachers' environmental education needs. 
While individual differences were expected among elementary 
school teachers, there could be patterns of similar needs 
among teachers with similar backgrounds or in similar 
teaching situations. Relevant variables might be grade 
level taught, class size, teaching experience, gender, 
school environment (urban, suburban, and rural settings), 
administrative support, frequency and feeling of competency 
in addressing environmental issues, annual per-pupil 
expenditure, and teachers' childhood environments. It was 
hoped that outcomes of such an assessment would provide 
useful information and guidelines for staff involved in the 
management and operation of various environmental education 
centers. 
A questionnaire, designed to assess teachers' 
environmental education needs, was distributed to selected 
elementary school teachers in Massachusetts. The 
questionnaire was developed in four stages. A first draft 
was made by abstracting information from the relevant 
literature. This version was revised based on feedback from 
several experts in inservice education and environmental 
education in the Amherst, Massachusetts area. The next 
revision was pilot-tested with a small number of elementary- 
school teachers to insure its comprehensibility to non- 
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expert teachers. Finally the instrument was reviewed by a 
group of nationally-known experts in environmental 
education. A copy of the questionnaire is included as 
Appendix A. (Likert scales, check lists, and open-ended 
questions were used.) 
To provide guidelines for environmental education 
centers in different settings, schools were carefully 
selected to represent various kinds of environment: urban, 
suburban and rural? high, medium, and low per-pupil 
expenditures; public and private schools; etc. Teachers' 
self-reported needs were analyzed by using demographic and 
background information as independent variables with the aid 
of the Statistical Package for the Social Science (SPSS). 
Significance of the Study 
Results of this study could provide several 
contributions to environmental education. First, they might 
provide information about elementary school teachers' self- 
perceived needs in the area of environmental education, to 
help environmental education centers in their programming. 
Second, results could provide guidelines for integrating 
environmental education into pre-service teacher education 
programs. Third, teachers' needs might change over time, as 
some needs are met or as circumstances change. Repeated 
surveys using the same or similar questionnaires would show 
the changing needs. Fourth, supplemental materials could be 
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provided in formats most favored by elementary school 
teachers, with educational objectives deemed favored by them 
to be important, and addressing topics and issues of 
greatest concern to them. Finally, in the short term, 
because of the current financial crisis in Massachusetts and 
the nation, these centers would be aided by receiving 
information which would help them prioritize their 
activities. 
Limitations of the Study 
Teachers' responses to items in the questionnaire might 
reflect their lack of familiarity with potential 
environmental education resources. In fact, a great 
majority of teachers in this study were not familiar with 
any supplemental instructional materials. If they don't 
know what is available they may not be very articulate about 
that they might wish for. As a result of their 
unfamiliarity with the resources, teachers might perceive 
the suggested resources as mirage, and respond to the 
questionnaire without paying due attention. It was 
suspected by this author that teachers who were familiar 
with some materials might respond to the questionnaire quite 
differently from those who were not familiar with the 
materials at all. 
Although efforts were made to ensure a teacher 
population geographically and demographically representative 
of Massachusetts, conclusions from this study might not 
fully represent the needs of teachers in other geographical 
locations. Even for Massachusetts, it is understandable 
/ that participating teachers might represent a biased 
teachers population because of the low return rate (23%). 
This is further addressed in the chapter on survey results. 
CHAPTER II 
LITERATURE REVIEW 
The Deteriorating Environment 
The American people are ready and 
willing to see more spending for 
environmental matters, even if that 
means raising their own taxes. 
- Americans for the Environment 
(1989) 
The severity of environmental problems could serve as 
an indicator of the status of advancement of modern 
civilizations to some degree. Not only is the number of 
environmental problems increasing at an alarming rate, but 
these are also becoming more and more complicated. For 
example, acid rain, global warming, ozone layer depletion, 
overflowing solid wastes in vanishing landfills, disposal of 
hazardous wastes, contaminated water sources, rainforest 
depletion, and wildlife management have been causing serious 
problems in many parts of the world (Allen, 1988 and 1989; 
UNEP, 1989). Even environmental specialists have not always 
been able to reach agreement in the resolution of these 
problems (NSTA, 1990). 
Global warming is a good example. It's generally 
believed that certain gases, also called greenhouse gases, 
have accumulated in the upper atmosphere in increasing 
amounts due in large part to the burning of fossil fuels. 
Such an accumulation traps more of the sun's radiative 
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energy reradiated from Earth's surface, resulting in a 
tendency toward global warming. If global warming actually 
exists, as most environmental scientists believe, then the 
/ climatic change may cause serious environmental disasters, 
such as changing crop growth pattern, sea levels rising and 
flooding low-lying lands, and severe weather changes. 
Compared with the Exxon Valdez oil spill in Alaska and the 
Chernobyl nuclear accident, such potential impacts are on a 
much larger scale (Smith and Tirpak, 1989). 
Other scientists, however, doubt that global warming 
exists at a serious magnitude. They point out that 
uncertain historical data make such predictions risky. 
Furthermore, dispersion of particulates may reduce any 
possible global warming. Disagreements like this are 
increasing tension between groups of environmentalists and 
scientists in dealing with environmental issues, and 
confusing the public. 
Even if global warming is accepted as a serious 
problem, no agreed-upon resolution is available from 
environmental specialists. Which gases should be reduced to 
what levels, for example, is still under discussion. 
To make matters even worse, environmental problems 
usually ignore political boundaries, and require regional or 
even global cooperation. In the future, they may become the 
top issue to be resolved by the community of nations. Acid 
rain, for example, generated mainly from burning fossil 
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fuels, has caused acidified water bodies. Acidified water, 
in turn, causes fish death, and lower water quality. In 
North America, for example, acid rain caused largely by 
fossil-fuel burning in the midwest has caused serious 
problems in the New England area and eastern Canada. Acid 
rain, as a result, has become a top environmental and 
political issue in North America. 
Industry is widely regarded as a major culprit in most 
environmental problems. Industrial pollution surely has 
been a hallmark of modern civilization. Intentional 
discharges and discharges through lack of advanced pollution 
prevention equipment have justifiably caused such a 
perception. However, individual citizens are also creating 
comparable pollution. Total pollution from individuals may 
even surpass industrial pollution. A good example can again 
be drawn from acid rain. Major components of acid rain are 
sulfur dioxide and nitrogen oxides. Both come from burning 
fossil fuel. Sulfur dioxide is generated mainly from power 
stations. Nitrogen oxides, on the other hand, come mainly 
from automobiles. The industrial contribution to pollution 
can be reduced dramatically with cleaner fossil fuels. 
However, the prospect of higher utility fees and 
unemployment usually lead people to sacrifice environmental 
quality for economic growth. Acid rain is not the only 
issue where individuals play a major role. Ozone layer 
depletion, and solid waste management, to name just two 
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others, have similar patterns. Individuals are responsible 
for their demands for inexpensive, convenient products and 
cannot lay the entire blame on industry. 
Studies also show that most environmental problems are 
caused by human actions having an impact on nature, mainly 
wasteful habits resulting from the demand for convenience 
(NAAEE, 1990). It is fortunate that habits can be changed 
through educational programs. And that is why concerned 
citizens are making efforts to save the Earth's 
environmental quality. It should be clear that they are not 
trying to save the Earth itself, they are trying to save 
themselves from extinction. Mother Earth, as most 
environmental groups call it, has survived for billions of 
years. Earth would survive even many more environmental 
disasters. It is the conditions suitable for human beings 
which concern us. Without proper environmental conditions, 
human beings might even have difficulty surviving. 
Environmental Policy 
An overall environmental improvement policy is needed 
to save the Earth from further deterioration. Three 
interconnected components are necessary in such a policy: 
advanced sciences and technologies, environmental 
regulations, and environmental education. No components can 
be separated from the overall picture. However, to better 
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understand their roles, it is necessary to discuss them 
separately. 
1. Advanced sciences and technologies: Since pollution 
stems mostly from modern technologies, it is important to 
reexamine their uses and abuses. While advanced 
technologies contribute to the deteriorating environment, 
they can also be used to work against the pollution trend. 
Numerous scientists and engineers have been working to 
reduce pollution problems. Examples are reduced effluent 
concentrations, replacement of toxic materials with less 
damaging ones in manufacturing, and better understanding of 
the cause-and-effeet relationship of many environmental 
problems. Obviously, without the benefits resulting from 
the adoption of better technologies, it would take nature a 
much longer time to recover from environmental pollution. 
2. Environmental regulations: It is impossible to have a 
zero-pollution environment. Natural activities, as well as 
the enormous human population, make such a dream impossible. 
Standards should be established to regulate pollutants from 
various sources. While it is important to have reasonable 
and acceptable standards, decisive enforcement is needed to 
take care of individual polluters fairly and promptly. 
Incentives and punishments in various forms should be 
promulgated to enforce pollution control standards. At any 
rate, legislation is a preliminary step to stop the 
deterioration (Boll and Potter, 1990). 
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3. Environmental education: As previously mentioned, 
individuals play an important role in various environmental 
problems. It is, therefore, crucial to have environmentally 
literate citizens. First, pollution contributions from 
individuals can be reduced only if individuals understand 
their personal contributions. Environmental regulations and 
available technologies are needed for individuals to make 
better decisions. For example, they can reduce personal 
pollution, or elect representatives to express their 
environmental concerns. Second, more individuals might want 
to work in environmental fields if they have been sensitized 
to the importance of such issues (Volk, 1984). 
Environmental deterioration can be reduced or even reversed 
by involving more environmentally literate, committed 
individuals. 
Efforts made to achieve better environmental quality 
can be broadly called "environmental education." More 
specifically, educational programs designed to change human 
behavior and attitudes to achieve better environmental 
qualities are called environmental education. Examples 
include programs offered by the Audubon Society, Sierra 
Club, National Wildlife Federation, school districts, and 
individual teachers. Such programs have been working well 
for years in raising environmental awareness among some 
segments of the public. However, study after study shows 
that awareness is not enough to stop the deterioration. 
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Active participation in solving environmental problems is 
needed (Hungerford and Volk, 1990; Ramsey and Hungerford, 
1989? Ramsey, et al., 1981). 
Environmental Education 
"This (Earth Day 1970) should be more 
than a one-day event and should be the 
beginning of a new and sustained effort" 
- President Nixon in Earth Day, 1970. 
A milestone was set in 1970 when millions of people got 
together nation-wide in the United States to show their 
environmental concerns. It was called Earth Day (April 22, 
1970), and marked the beginning of the modern environmental 
movement. It was followed by the creation of the U.S. 
Environmental Protection Agency (USEPA) and various 
environmental education programs. This demonstrated the 
decision made by the Federal government to help educate the 
public to become environmentally literate (Brezina and 
Overmyer, 1974). However, without a well planned schedule, 
this initiative gradually lost momentum, and was eventually 
severely curtailed in the early 80's when Ronald Reagan took 
office in the White House. This author suspects that these 
programs may have been insufficient in meeting their goals, 
including the important goal of gathering political support 
(Childress, 1978; Hungerford and Volk, 1990). A lesson for 
the future may have been learned, to ensure continuation or 
survival of programs when they are challenged in the 
political arena. 
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As environmental educators in the United States played 
a less influential role, their colleagues world-wide became 
more influential in calling attention to environmental 
issues (Rakow, 1985). Eventually, the most influential 
document in environmental education was signed in Tbilisi, 
Georgia, USSR, in 1977 (UNESCO, 1978; see Appendix C for 
details). Governmental representatives from sixty-six 
nations attended the first Intergovernmental Environmental 
Education Conference. The main purpose of that conference 
was to reach a global recognition of the importance of 
environmental education. The goal of environmental 
education as agreed to at that conference is to have 
environmentally literate citizens globally (Ibid.). Such a 
goal is clearly stated by Harvey: discussing the objectives 
of environmental education, Harvey reached the following 
conclusion: "The superordinate goal of environmental 
education is to aid citizens in becoming environmentally 
knowledgeable and, above all, skilled and dedicated citizens 
who are willing to work, individually and collectively, 
toward achieving and/or maintaining a dynamic equilibrium 
between quality of life and quality of environment" (Harvey, 
1977) . 
Environmental education can be divided into two major 
categories: formal education and informal education. 
Formal education covers K to post-graduate studies, with 
special emphasis on pre-college education. Informal 
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education, on the other hand, theoretically covers the rest 
of the population, with special emphasis on citizens' 
continuing education. Professional training for 
environmental specialists, which covers tertiary education 
and on-the-job training, falls in between these two 
categories. Within the formal education section, two major 
approaches have been implemented: the infusion model and 
the interdisciplinary approach (Grayford, 1986). Up to now, 
more emphasis has been placed upon the infusion model 
(Engleson, 1989). 
The interdisciplinary approach usually borrows concepts 
from various subject areas to teach single environmental 
issues. Environmental Studies/Science, as well as Science/ 
Technology/Society (S/T/S) taught in secondary schools are 
examples of the interdisciplinary approach. On the other 
hand, environmental concepts can be used to enrich the 
teaching/learning processes in almost every subject area, 
and this is known as the infusion model (Simmons, 1989; 
Engleson, 1989). Project WILD (including Aquatic Project 
WILD), Project Learning Tree (PLT), and Agriculture In The 
Classroom (AITC) are examples of the infusion model. 
Project WILD has wildlife management as its major 
theme. Three different guidebooks, about eighty activities 
each, have been repeatedly revised for elementary and 
secondary schools. WILD has been criticized for its 
utilitarian viewpoint and some inaccurate information about 
« 
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wildlife (Massachusetts Society for the Prevention of 
Cruelty to Animals, 1985). PLT, with an emphasis on plants 
(especially trees) also has two guidebooks, one each for 
elementary and secondary schools. Both WILD and PLT are 
published by the Western Regional Environmental Education 
Council (WREEC). They are available to teachers nation¬ 
wide, with the exception of two or three states (WREEC, 
1986-1988). On the other hand, AITC is a state-based 
curriculum as recommended by a nation-wide panel of experts. 
Each state develops its own version of the curriculum where 
local conditions are used to focus on local environmental 
issues (Sorenson, 1987? Thuemmel, 1989). 
Teachers can use any combination of these programs to 
expand their repertoires in addressing environmental issues. 
The quality of instructors and the workshop formats have 
been criticized by many participants. But the commitment to 
the environment is beyond doubt. 
Professionals have emphasized the interdisciplinary 
nature of environmental education. However, it has been 
regarded as most closely related to science education and 
has been offered as an alternative to science education (Ham 
and Sewing, 1988? Ham, et. al, 1988? and Simmons, 1989). 
Science teachers have mixed attitudes toward teaching 
environmental education? five common concerns have been 
identified (Mitchener and Anderson, 1989): 
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1. Concern over content: Environmental education 
curriculum has been often regarded as having more 
content in social studies than in science. Its use of 
real-life examples has been appreciated, though. 
2. Discomfort with grouping: Instead of being traditional 
experts-lecturers, teachers becomes more like 
facilitators in guiding the group work of students. 
Most science teachers do not feel comfortable in giving 
up their traditional role. 
3. Uncertainties about evaluation: when decision-making 
and group work are used, the evaluation criteria tend 
to become subjective. Teachers feel more comfortable 
with the traditional pencil-and-paper tests. 
4. Frustration about student population: Frequently, 
environmental education has been used as a place to 
relegate "below-average" students. The more capable 
students usually take the traditional science courses. 
Environmental education is usually seen as an 
alternative to traditional science courses to try to 
prevent at-risk students from dropping out of school 
(Stoner, 1990). On the other hand, with systematic 
approaches, several programs have been offered to 
increase both students' environmental skills and 
students' academic achievement (Griffin, 1982; Ramsey 
and Hungerford, 1989). 
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5. Confusion over teacher's role: Teachers feel inferior 
to other science teachers when they are assigned to 
teach environmental education. Both their colleagues 
and students may question their credibility. 
The infusion approach is not widely accepted either. 
As environmental education is most frequently addressed in 
science-related courses, many teachers who are fearful of 
science may be scared away (Simmons, 1988). Nonetheless, 
existing environmental education curriculum materials 
provide more science-oriented activities than activities in 
other subject areas (Ibid.). This might have the effect of 
widening the gap between science teachers and non-science 
teachers. Science teachers may feel that they are somewhat 
competent in addressing environmental issues (Ham and 
Sewing, 1988), since they have access to science-related 
supplemental instructional materials to enrich their 
repertoires. Other teachers, however, face a shortage of 
non-science-related supplemental instructional materials. 
This problem may be alleviated, as Simmons (1989) 
emphasized, by additional non-science-related supplemental 
instructional materials. Even after this is accomplished, 
compartmentalization of environmental concepts in various 
subject areas may require a new working relationship between 
teachers teaching different subjects, if complete pictures 
of various environmental issues are to be introduced. 
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Environmental Education Resource Centers 
Regardless of which approach is used, various 
supplemental curriculum materials need to be channelled 
through appropriate agencies to reach teachers. 
Environmental education centers in different settings 
provide such a channel. As in the rest of the nation, many 
environmental education centers have been in existence in 
Massachusetts for years. Many of them are currently facing 
critical financial straits. This comes from two major 
sources: the shrinking state and local budgets, and 
frequently a mismatch between services offered and the 
school curriculum, which impedes the collaborative 
relationship and reduces income from user fees. While the 
first problem may be beyond the control of local staff, they 
may want to modify their programs to try to alleviate any 
mismatch. One way to accomplish this is to find out what 
teachers really want from them. 
Three types of environmental education centers are: 
1. Existing, non-government environmental education 
centers: examples are local Audubon Society centers and, in 
Massachusetts, the Hitchcock Center for the Environment in 
Amherst, Arcadia Wildlife Sanctuary in Northampton, etc. 
Their programs focus on appreciation of the environment, 
such as nature studies and outdoor activities. However, as 
environmental issues become more complicated, increasing 
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emphasis will need to be placed upon issues of concern to 
their clients. 
2. State government agencies: Agencies such as Soil 
Conservation Society, Extension Service, Division of 
Fisheries and Wildlife, and Water Resource Authority, etc. 
fall into this category. They have numerous publications to 
enrich teaching and learning processes. However, their 
publications have been kept mostly in storage rooms, which 
has prevented many of these agencies from reaching their 
audiences. However, a regional environmental education 
network could not function well without their participation. 
3. School-district-wide environmental education centers: 
such centers do not presently exist in Massachusetts. 
However, existing district-wide resource centers (not 
specifically environmental) can function as potential 
environmental education centers with minimum expansion and 
adjustment. Resource centers can offer assistance to in- 
service teachers most effectively if they understand 
teachers' needs. They can also serve as information brokers 
of various environmental education instructional resources. 
4. University-based environmental programs: Many 
environmental science programs are offered in universities. 
However, environmental education has been neglected for 
years in most universities. Faculty members in 
environmental programs, nevertheless, can offer their 
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expertise to enrich teachers' knowledge and teaching through 
various arrangements. 
5. Regional governmental agencies: The ten regional 
Environmental Protection Agency (EPA) offices, Department of 
Environmental Protection, as well as Department of Resource 
Management offices in most states belong to this category. 
Most of them do not emphasize environmental education. 
However, quite a few have started to notice the power of 
environmental education in the overall picture of 
environmental protection. In fact, the EPA has recently 
established a new office for environmental education (NSTA, 
1991). Furthermore, financial support could be channelled 
through them. Regional non-government networks such as the 
Tennessee Valley Authority can serve as models. 
There are special opportunities for existing science 
education resource centers. With the close relationship 
between science education and environmental education 
(Lucas, 1981), many science resource centers can be readily 
utilized as environmental education centers with minor 
adjustment and expansion. Services of such an environmental 
education center, as recommended by science educators and 
environmental educators, might include: 
1. To serve as information brokers to assist teachers in 
locating instructional materials and environmental 
specialists. 
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2. To purchase and distribute apparatus. 
3. To provide instruction for teachers through workshops. 
4. To serve as bridge between national environmental 
education organizations and teachers. 
5. To serve as clearinghouses for teachers to share 
experience (Brinkerhoff, 1989; Pemberton, 1988). 
It should be emphasized that these services are 
recommended by science educators and environmental 
educators, not the users. Several others might be added. 
For example, computer networks (assuming availability of 
necessary facilities) can be added, to aid students and 
teachers in gaining experience, sharing across political 
boundaries. Computer networking, frequently utilized in 
many other professional fields, has not had a major impact 
on schools. Additional potential services of environmental 
education centers might be sought from other professional 
fields. 
Some existing resource centers as well as staff 
development programs have been criticized for their 
ineffectiveness in meeting in-service teachers' needs. Such 
criticisms stem mainly from single-shot, beginning-of-the- 
year workshops with no follow-ups. Teachers usually prefer 
self-initiated learning programs to district-wide in-service 
workshops arranged by others (Smylie, 1989; Terry, et al. 
1990). Working with universities and industries can often 
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overcome such shortcomings. Their expertise and facilities, 
if carefully selected, can provide sequential, long-lasting, 
and up-to-date workshops for in-service teachers. 
Universities and corporations can be expected to be 
willing to work with school systems because they both will 
suffer from students' inadequate preparation in schools. To 
put it in other words, both groups will benefit if entrance 
level employees and/or freshmen are well prepared for their 
future training. This is confirmed by frequent complaints 
from universities and industries about their incoming 
forces. Due to their inadequate preparation, many freshmen 
as well as entrance level employees need to undergo remedial 
courses/training at the start of their careers. Given the 
mutual beneficial relationship between industry/business and 
universities, there are no reasons not to expand it to 
secondary or even elementary schools. 
Individual companies and business groups have been 
working to obtain better environmental quality. A few 
examples are recycling programs, waste minimization, and 
source reduction of pollutants by a few chemical companies. 
Public reaction to such a movement is mixed. While some 
people appreciate such an effort, others believe that non¬ 
renewable resources should not be used to make any products 
in the first place. Regardless of such disagreements, all 




Teachers' involvements are reduced 
in the sense that they are regarded 
as "passive receivers" of centrally 
produced and well researched 
("tried and true") curriculum ideas 
and materials. They are regarded 
professionally as "technicians" 
possessing technical skills 
required to apply scientific 
theories and principles in 
educational situations 
(Robottom, 1989). 
The need to include environmental education in regular 
school teaching has been discussed. However, viewpoints 
from end users have not been elaborated yet. This section 
is dedicated to exploring what has been done in assessing 
teachers' needs. Assessing teachers' needs is important 
because it is unlikely that teachers will be motivated to 
upgrade their professional training unless their needs are 
met (Kreis and Milstein, 1985). 
As pointed out by Harris (1989, 1980), teachers' needs 













All four of these types of needs must be reevaluated 
periodically in the light of changing conditions. To use an 
analogy from behavior problems: chewing gum in the classroom 
was perceived by teachers as a serious student behavior 
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problem years ago. However, it is not perceived as serious 
misbehavior by most teachers now. Instead, drug abuse, 
teenage pregnancy, etc. have become top issues as perceived 
by most contemporary teachers. 
Because of a variety of reasons, self-perceived needs 
usually do not coincide with other-perceived needs. In the 
literature purporting to assess teachers' needs, the 
majority of studies do not take teachers' viewpoints. That 
is, externally-perceived needs, instead of teachers' self- 
perceived needs, have been assessed. While it makes sense 
to study the needs from an outsider's viewpoint, it is also 
necessary to ascertain what insiders view as critical. To 
date, only outside professional viewpoints have been studied 
in environmental education. A list of goals (see Appendix B 
for details) has been reported as important by professional 
environmental educators nation-wide (Volk, 1984? Volk, et 
al., 1984). To this author's knowledge, only one bottom-up 
environmental education needs assessment has been done, in 
the area of solid waste management (SWM). SWM may be the 
most critical environmental issue in some communities. 
However, other communities may face different environmental 
issues. Needs assessment in a more general sense, 
therefore, is called for. 
It is desirable to consider the purposes of needs 
assessment in education. Because of the lack of needs 
assessment in environmental education, it is instructive to 
28 
look at reports from other educational fields. Needs 
assessment, both top-down and bottom—up approaches, have 
been carried out in staff development, computer education, 
science education, and special education. 
Guidelines have been provided for thorough and 
effective needs assessment (Swenson, 1981). Swenson first 
pointed out that regardless of the organizational pattern, 
needs assessment is a critical component in in-service 
education. Effective needs assessment includes elements 
such as: use of multiple methods? attention to process as 
well as content; consideration of timing? provision for 
feedback; and use of evaluation as further assessment 
(Ibid., p. 4). 
Several studies confirm the important role played by 
needs assessment. One of them was done by Verma (1984). 
Verma stated that effective staff development programs 
included four cyclic stages: planning? implementation? 
evaluation? and feedback. Needs assessment and strategies 
to meet those needs are crucial in the planning stage. 
In a national study of outstanding staff development 
programs (Thompson and Cooley, 1986), seventy-one percent 
(71%) conducted needs assessments (Ibid., p. 96). However, 
it was not clear if the needs assessments were to assess 
teacher self-perceived needs or externally perceived needs. 
In a study to discover elementary school science 
teachers' self-perceived needs in Massachusetts, Burke 
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(1980) pointed out that elementary teachers wanted science 
methods including environmental science, earth science, and 
training in the metric system. He continued, "besides 
training, teachers must be given time, encouragement, 
appropriate materials and supplies, and storage space" 
(Ibid., p. 16). 
Using a revised 40-item Teacher Needs Assessment Survey 
(Ingersoll, 1976) to study elementary-school teachers' 
needs, Ingersoll and Schneider (1978) found that elementary 
teachers' needs could be classified into three clusters: 
student centered concerns; classroom administrative 
concerns? personal and interpersonal concerns. Quite 
significant differences existed between teachers and 
principals with respect to these concerns. Teaching 
experience and grade level taught also had an impact on 
these concerns. They concluded, "topics for inclusion in an 
in-service program should be chosen after adequate 
assessment of needs of various teacher groups and 
administrators has been conducted" (Ibid., p. 25). 
Quite a different approach has been adopted by the 
Science Council of Canada to assess teachers' needs 
(Stronck, 1984). Students' achievement was examined. It 
was assumed that weaknesses in students' achievement could 
be used as guides to topics appropriate for their teachers' 
in-service education. As for methods of delivery of 
services, teachers preferred informal meetings with other 
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science teachers, workshops by other teachers, as well as 
visits to other classrooms. Differences existed, though. 
While elementary school teachers liked more methods 
training, secondary school teachers preferred more 
information about science (Ibid., p. 40). 
It can be concluded from the available literature that 
needs assessment is a very critical component in the 
planning phase of most in-service programs. However, needs 
assessment has been the least-attended-to item in the actual 
implementation of staff development programs, as reported by 
Cavender (1986). This may partially explain why most in¬ 
services fail to meet their designated goals. Since in- 
service teachers are required, by school regulations or 
contracts, to attend a certain amount of in-service 
workshops, failure to assess their needs poses the risk that 
they will not benefit from the services in the ways the 
organizers had planned. 
This study, therefore, is to uncover teachers' self- 
perceived needs in the area of environmental education. It 
should be pointed out that in-service programs cannot be 
based solely upon teacher needs. It is as risky as basing 
in-service programs solely upon professional viewpoints. A 
balance must be struck; this study will mostly provide 
information for one side of that balance, although the other 
side is represented by the input of professionals to the 
questionnaire design. 
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Teaching Elementary Science through Environmental Education 
Elementary Science Curricula 
Knowing about the worsening environment, and the desire 
to teach environmentally, are not enough to help teachers to 
include environmental education in their schools. It's also 
necessary to understand teachers' training background, and 
the way they teach, in order to effectively help them. A 
well known axiom related to the teaching experience: 
"teachers teach the way they were taught," reflects the 
relationship between teachers' training background and the 
way they teach. As pointed out earlier, the majority of 
American teachers have no environmental education training. 
As a result, examination of the subject area most closely 
related to environmental education (as reported by teachers) 
is needed to integrate it into school curricula. 
Since environmental education on its own still cannot 
gain a foothold in most schools, it has a better chance of 
entering into school programs through other subject areas. 
Because most teachers as well as school administrators, both 
elementary and secondary, perceive environmental education 
as most closely related to science education (Arnsdorf, 
1975? Ham and Sewing, 1988? Tewksbury, 1982), a close 
examination of contemporary teacher training in science is 
needed. 
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Studies indicate that fifteen percent (15%) of teacher 
colleges nation-wide do not require their elementary 
education majors to enroll in even one science content 
course. Most institutions require their elementary 
education majors to take at least one science course, but 
frequently only one (Barrow, 1987; Mechling, 1982). A 
result of such an inadequacy in science training is that 
science is de-emphasized in elementary schools, and the 
relatively poor science achievement obtained by American 
students (Educational Testing Service, 1989) is an 
indication of that fact. Elementary school teachers 
interested in teaching science rely upon textbooks or 
curricula developed by themselves or by others in the 
district. While self/district developed science curricula 
have the advantage of utilizing local environments as 
examples, problems in breadth and sequence of such science 
curricula may hinder their effectiveness. On the other 
hand, standard textbooks usually have broader coverage, but 
cannot use local environments as examples. Elementary 
science textbooks are also criticized for their reliance on 
"dead-end" questions (Elliott and Nagel, 1987). Well- 
trained teachers can adapt textbooks and change dead-end 
questions into open-ended questions; they can also use 
supplemental instructional materials to stimulate students' 
interest. However, because of most teachers' inadequate 
science training in their pre-service education, it makes 
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sense to place emphasis on in-service education, unless a 
dramatic reform could be brought about in pre-service 
education. 
Supplemental Elementary Science Resources on 
Environmental Issues 
To expand elementary school teachers' science 
repertoire, supplemental materials are channelled through 
various workshops and/or resource centers by concerned 
science educators as well as environmental groups. This is 
confirmed by this author's experiences: contacts with 
environmental groups reveal that many supplemental resources 
exist. Because of the solid waste crisis nation-wide, many 
solid waste management curricula have been made available 
through various state Departments of Solid Waste Management. 
However, lack of supplemental instructional materials is 
perceived by most elementary school teachers as one of the 
major barriers in the implementation of environmental 
education (Ham, 1987; Ham, et al. 1988). The perceived 
shortage of instructional materials is due to inadequate 
access to and/or knowledge of these resources. These 
resources have the potential to be utilized to enhance most 
environmental subjects if skilled people are available to 
make the connection. For example, Project WILD, Aquatic 
Project WILD, Project Learning Tree, and Project CLASS, to 
name just a few well-known environmental education 
supplemental instructional materials, provide rich 
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environmental information, and are available at no cost when 
teachers participate in their training workshops. 
Environmental education organizations should be 
responsible for collecting and disseminating these 
resources. Many have been working on resources collection 
for years. Their teacher training programs, however, are 
often far behind their collections. They may want to 
recruit environmental specialists with different training 
backgrounds to expand their services. Information about 
global warming, acid rain, and ozone layer depletion is 
often requested by concerned citizens, but rarely covered by 
environmental education centers. Environmental specialists 
with these backgrounds, who can use these materials for 
inservice education, may be considered as potential staff in 
many environmental education centers. 
Developmental Stages of Environmental Education 
Most school subjects have experienced several 
developmental stages before they emerged into the 
educational mainstream. Similarly, three developmental 
stages, as proposed by this author, have been observed in 
the evolution of environmental education in the formal 
education system. 
In the first stage, with their interests in better 
environmental quality, concerned teachers use self-developed 
materials to raise environmental awareness among their 
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students. During this stage, only students taught by these 
concerned teachers are influenced. In the second stage, 
concerned teachers and environmental specialists work 
together to publish supplemental environmental education 
resources to help other interested teachers in addressing 
environmental issues. WILD, PLT, and AITC are examples of 
such efforts. Teachers usually find the supplemental 
materials interesting and useful. However, it is time- 
consuming to locate appropriate supplemental materials to 
match teachers' curricula. 
A third stage thus evolves. Cross-references, with 
examples from existing textbooks, are made available to help 
teachers in identifying supplemental materials. Teachers, 
if interested in expanding a unit, can locate the enhancing 
materials through the cross-reference guide. An outstanding 
example is the series of cross-references published by 
Central Wisconsin Environmental Station to assist teachers 
in the actual integration of environmental issues (Hayden, 
1987a, 1987b, 1987c, and 1987d). 
One major obstacle in teaching environmental issues (in 
all three developmental stages) is the one-shot treatment. 
Environmental issues are not presented with any continuity. 
As a result, teachers and students learn about environmental 
issues in a fragmented, compartmentalized pattern. 
The developmental stages, however, should not have 
ended here. If successful implementation is expected. 
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environmental education should not be supplemental materials 
only. It should actually become part of the mainstream. A 
fourth stage is therefore desirable, where teachers no 
longer have to make a match between their own instructional 
materials and the supplemental materials. In this stage, 
environmental issues/concepts are integrated into school 
curricula in a preplanned sequence to enhance teaching/ 
learning processes. Materials relevant to local situations 
are needed in addition to the traditional enhancement 
materials. Only when environmental education ceases to be 
an "extra", or "add-on", will we have its widespread 
implementation in formal education. 
It may be argued that a good environmental education 
curriculum by itself is not sufficient to stop or reverse 
the deterioration of the environment. However, an 
environmentally aware and concerned population is a 
necessary first step. Even though such an environmental- 
education-enriched curriculum is not enough, it provides 
better chances for concerned teachers to identify useful 
resources. 
Working Environments for Elementary School Teachers 
In addition to knowing about teachers' often inadequate 
training in environmental education, we need to consider 
their teaching conditions and practices. Elementary school 
teachers are required to cover every subject with the 
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exception of physical education, music, and art. They are 
also expected to know the characteristics of their young 
students. It is understood that teachers would only try 
ideas when they feel comfortable with them. With its 
unclear status and interdisciplinary nature, environmental 
teaching becomes risky for elementary school teachers. It 
is not reasonable to assume that elementary teachers would 
try it without in-depth professional assistance. In fact, 
encouraging teachers to adopt a nontraditional program with 
little training or support can lead to frustration and 
eventual failure (Worth, 1990). Even though studies show 
that many teachers have tried environmental education 
(Johnson, 1988), they do not indicate the frequency and 
depth of the environmental education implemented. Random 
single-shots may have been reported as having addressed 
environmental issues. 
Studies after studies, on the other hand, reveal that 
environmental knowledge and/or environmental awareness alone 
do not necessarily result in positive environmental attitude 
(Borden, 1985; Borden, and Powell, 1983; Hines et al., 
1987; Holt, 1988; Hungerford, and Volk 1990; Koslowsky, 
et al., 1988; Marcinkowski, 1989; Ramsey, 1989; Ramsey, 
et al., 1981; Sia, et al., 1986). Sequential, hierarchical 
levels are needed in order to achieve the designated goals 
of environmental education (see Appendix C for the five 
objectives of environmental education as recommended by the 
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Tbilisi Conference). It's quite understandable that most 
elementary teachers do not teach environmental education as 
expected by environmental educators. Concerted in-depth 
coverage of environmental issues would require assistance by 
environmental specialists and experienced teachers. 
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One great advantage for elementary school teachers in 
addressing environmental issues (over their counterparts in 
secondary schools) is the organization of the school day. 
Instead of teaching several groups of students daily, 
elementary teachers usually teach one group of students all 
day. Therefore, if teachers are interested in certain 
topics, schedules can be arranged more easily than in 
secondary schools. 
Elementary School Teachers as Adult Learners 
Given that elementary school teachers are a special 
group of adults, knowing their preferred learning conditions 
is useful in designing interactions between teachers and 
environmental specialists. It is known that adults learn 
differently from youngsters. Because of its application to 
most professional training, adult learning as a topic has 
been extensively studied for years. Certain conditions, as 
shown by various adult learning studies, can increase 
individual adults' learning. They are: 
- Threat-free environment as perceived by the learners. 
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- Materials personally relevant to the learners. 
Presentations through multiple sensory modes. 
- Active participation in the learning process. 
Exploration of new information and experience by 
participants. 
- Feedback during learning, thus avoiding the problem of 
unlearning. 
Effective two-way communications between instructors 
and learners (Cross, 1981; Knowles, 1987? Knox, 1981; 
Lenz, 1982). 
It should be noted that these learning conditions are 
also applicable to children, but they may be applied 
differently for children and adults. Differences in 
preferred learning conditions between adults and children 
stem mostly from differences in experience, frame of 
reference, motivation to learn, and cognitive development. 
The above-mentioned conditions, if successfully 
implemented, can make the most out of the limited resources 
available. Conditions preferable for adult learners can 
also be applied to elementary teachers. However, due to 
their training background and working environments, 
additional conditions are needed. 
Even though teachers are becoming more aware of 
environmental issues, their environmental literacy is still 
limited (Buethe and Smallwood, 1987). Environmental 
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educators and specialists should take the responsibility to 
help teachers to become more environmentally literate. The 
usual after-school workshops are not enough; neither are 
plain instructional materials without professional 
assistance to help teachers make good use of them. 
Intensive workshops, financially supported through various 
educational foundations, can provide incentives for 
participating teachers and environmental specialists to work 
together (Environmental Protection Agency, 1991). Many more 
are needed; for example, summer workshops have been 
effective. Teachers should be introduced to both background 
information of environmental issues and instructional 
methodologies during the workshops (Keiny, et. al., 1987). 
Teachers' involvement in the form of self-developed 
curricula, with professional consultation, should be 
encouraged (Worth, 1990). To help teachers feel comfortable 
in future teaching, peer teaching/coaching as recommended by 
Joyce and Showers (Joyce and Showers, 1982; Showers, 1985), 
with direct feedback from other participants, should be 
practiced. Workshops like this have been increasing in 
number in the field of environmental education. The AITC in 
Massachusetts and the Outlook program in Iowa and Kansas are 
two workshop programs with such a format. 
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Community Interaction 
Students and their parents may either help or hinder 
the adoption of environmental education in school systems. 
On one side of the picture, certain topics have to be 
covered during the school year. Questions included in 
standard tests are often utilized to determine what is 
covered in the curriculum. Environmental education, if 
viewed as an "add-on", has to compete with the already 
crowded schedule. For most teachers who are not familiar 
with environmental education, certain topics would have to 
be sacrificed to insert environmental education into regular 
school curricula. On the other side of the picture, 
students and their parents may want to push school systems 
to have environmental education. Recycling programs 
currently under implementation in many school systems are 
the result of such community initiatives. 
Assessing the Needs of Teachers 
It is challenging to design a questionnaire to solicit 
the environmental education resources desired by elementary 
school teachers. Validation of such a questionnaire is most 
critical for this study. A multistep process to accomplish 
such validation was employed by Rubba and collaborators 
(Rubba, 1983; Rubba and Bakar, 1985? Zurub and Rubba, 
1983, 1985). 
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Rubba and his associates developed and verified an 
inventory to assess science teacher needs in Jordan. Five 
steps were used in developing their inventory. The first 
step was to synthesize inventory statements. Selected 
teacher performance/competencies, instructional models, as 
well as previously constructed science-teacher needs- 
assessment instruments were used to compile a preliminary 
inventory. Such a draft inventory was examined by a group 
of faculty members and graduate students in their program. 
Changes were made according to feedback from the examination 
group. 
Following that, content validity was judged by a panel 
of experts in science education. That panel included some 
science educators and school teachers. Their major task was 
to evaluate the various parts of the draft instruments 
against the following four questions: 
1. Does each statement reflect a prominent task/activity 
of a science teacher? 
2. Do the statements in total describe a comprehensive 
list of science teacher tasks/activities? 
3. Are the statements as free as possible of overlap? 
4. Are the statements worded in such a way as to be 
comprehensible to most science teachers in target 
population? 
43 
In the third step, the inventory was constructed by 
classifying the statements into several groups. Blank 
spaces as well as Likert scales were provided to obtain 
maximum feedback from respondents. The final form of the 
inventory was entitled the Science Teacher Inventory of 
Needs (STIN). To uncover science teachers' needs from 
another country (specifically, Jordan), the STIN was 
carefully translated to Arabic. A group of experts who were 
fluent in both English and Arabic were asked to check the 
translation. Finally, reliability and construct validity of 
the inventory were confirmed in the fifth step through 
actual administration of the inventory. The inventory was 
administered to a group of secondary school science teachers 
in Jordan. Returned instruments were analyzed with SPSS. 
The authors provide evidence that perceived needs of science 
teachers in other countries could be identified with STIN if 
accurate translations were used. Refinements might be 
needed, however, to account for cultural differences. 
Summary 
In brief, review of the literature indicates that the 
quality of the environment is deteriorating, and a consensus 
that individuals play an important role in stopping further 
deterioration. However, most people are not trained in 
dealing with environmental issues, due mainly to the lack of 
environmental training in their formal education. In order 
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to assist the general public in dealing with environmental 
issues, formal education, especially elementary education, 
is very important. Teachers, therefore, play a critical 
role in reversing the deterioration of the environment. 
Nevertheless, most school teachers do not have formal 
environmental education training. Many materials are 
available to equip teachers with this training. On the 
other hand, teachers still perceive lack of supplemental 
materials as a major barrier in teaching environmental 
education. It's believed that one of the problems in 
promoting environmental education is that teachers are 
regarded as "passive receivers" (Robottom, 1989). 
Assessments of teachers' self-perceived needs are needed to 
help change teachers' role from passive receivers to active 
contributors. 
CHAPTER III 
DESIGN AND METHODOLOGY 
Introduction 
The success of this study relies heavily upon the 
validity of the questionnaire. Indeed, without a carefully 
designed questionnaire, results from this study could 
provide little useful information. Consequently, a great 
deal of effort has been made to develop and validate the 
questionnaire. Also, the extent to which teachers in the 
study's target areas represent Massachusetts elementary 
school teachers in general is nearly as crucial as the 
design of the questionnaire. The procedure of developing 
the questionnaire and its administration to elementary 
school teachers will be presented in this chapter. 
Developing the questionnaire was carried out with 
assistance from professionals in several fields and 
presented considerable difficulty. It could be compared to 
working with a group of people who speak different 
languages. After the questionnaire was finalized, an even 
tougher challenge had to be met. The participating rate was 
less than 10% in the first two months (the survey was 
conducted between January 1991 and May 1991). After 
consulting with his co-worker and his academic advisor, this 
researcher adopted a strategy to facilitate teacher response 
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and hence increase the return rate. The strategy was to put 
questionnaires into individual return envelopes, which 
enabled teachers to participate without requiring the 
cooperation of principals. Eventually, 665 out of 3007 
questionnaires were returned in a usable form (an overall 
return rate of 22.11%). Data analysis was made easier with 
help from a statistics consultant. The major focus of the 
work for this researcher was to interpret the results as 
presented by the analyzed data. 
Methodology 
Questionnaire Development 
The questionnaire was developed and validated through 
four major stages with help from many professionals. Among 
them are elementary school teachers, teacher educators, 
professional environmental educators, the coordinator of a 
local district staff development center, the classroom 
specialist from the University of Massachusetts Cooperative 
Extension, an educational statistician, and a questionnaire 
design expert. 
First Stage. In the first stage, this researcher 
collected related information from EPA publications, 
existing solid waste management questionnaires, and the 
objectives recommended by professional environmental 
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educators. Included within this first stage were several 
sub-stages in which rewording was the major work. Overall, 
the questionnaire in the first stage included the following 
information: background information about teachers, 
environmental education training, crucial contemporary 
environmental problems, desired educational objectives, 
organizations providing supplemental materials, ways to 
address environmental issues, and various supplemental 
materials. 
For background information, fourteen items were 
included. They were: school where respondents were 
teaching, grade levels taught, teaching experience, 
teacher's age, teacher's gender, locale, class size, 
childhood environment, number of minority students in the 
classroom, self-confidence in addressing environmental 
issues, subject(s) where environmental issues were 
addressed, administrative support of the environmental 
program, frequency of addressing environmental issues, and 
their environmental units. With the exception of the last 
item, teachers needed only to place a check mark to answer 
each question. Many items requested as background 
information had been shown to have impact upon the way 
teachers address environmental issues. Meanwhile, several 
pieces of information could be obtained from their schools. 
First, the annual per-pupil expenditure (APPE), a rough 
index of the money spent on teaching, could be obtained from 
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the 1988-1989 Preliminary Per Pupil Expenditures bv Program 
(Massachusetts Department of Education, 1990). The locale 
of the school, either urban, or suburban, or rural, which 
may influence a teacher's own environmental awareness, could 
also be obtained from the 1990 Preliminary Census Totals for 
Cities and Towns in Massachusetts (US Department of 
Commerce, 1990). Both APPE and locale were believed by this 
researcher and his doctoral committee to be potentially 
influential factors in determining the way teachers 
addressed environmental issues. 
It was also known that teachers most often address 
environmental issues in science or social studies (Ham and 
Sewing, 1988; Ham, et. al. 1988). However, as advocated by 
most environmental education groups, this should not be the 
case. Environmental issues have their roots in many 
disciplines, and therefore, should be addressed within as 
many disciplines as possible. Indeed, studies showed that 
non-science teachers were as capable as science teachers in 
addressing environmental issues (Mitchener and Anderson, 
1989; Zoller, et. al. 1991). Furthermore, environmental 
educators advocated that a greater variety of curriculum 
materials need to be developed for use within non-science 
subjects (Simmons, 1989). In this section, teachers were 
asked to write down all the subject areas in which 
environmental issues were addressed. 
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Teachers, then, were asked to choose five out of twelve 
environmental issues as most important. They were; 
landfill/recycling, incineration, global warming, disposal 
of hazardous wastes, acid rain, ozone layer depletion, 
wildlife conservation, water pollution, air pollution, 
nuclear power plants, forest depletion, safe food 
production, and other. Very often, people are more 
concerned about local environmental issues than global 
issues. For example, locating the landfill for the sludge 
from the Boston Harbor caused serious protest from residents 
in Walpole. As a result, landfill location as well as the 
disposal of hazardous wastes became crucial environmental 
issues to Walpole residents. Meanwhile, because of the bad 
reputation of Boston Harbor, Bostonians might be very 
concerned about water pollution and its prevention. In 
another area, residents on Cape Cod might be very concerned 
about the soil erosion which is gradually taking away their 
coastal land. The purpose of this section, therefore, was 
to find out if teachers in different places were concerned 
about different environmental issues. 
A similar strategy was employed to find out the desired 
educational objectives (teachers were asked to select five 
out of thirteen desired educational objectives). These 
educational objectives were: human impact on the 
environment, appreciation of the environment, scientific 
background, problem-solving skills, protect natural 
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resources, understanding the interdependence of the 
environment, behavior change, locating information, economic 
impact of the environmental issues, environmental 
regulation, global cooperation, active participation, and 
"other." Because of children's developmental stages, some 
educational objectives might be more suitable than others. 
For example, instead of being able to understand the 
scientific information, lower graders might be encouraged to 
appreciate the beauty of nature, and some aspects of the 
interdependencies of various components in nature. 
Meanwhile, teachers often do not know the sources of 
various supplemental materials even if they know of the 
materials themselves. A list of organizations were 
provided, and teachers could check the organizations they 
were aware of. Included were USEPA, state Department of 
Environmental Protection, Conservation organizations, 
business/industry, university, educational foundations, and 
local environmental education centers. Teachers were then 
asked to write down the titles and sources of those 
supplemental materials they were familiar with. The 
information drawn from this question could provide 
indication of the degree of success environmental groups 
have achieved. Personal experience of this researcher has 
indicated that many organizations are concerned about the 
environment, and had environmental publications available to 
teachers. Yet, teachers often complained that no outside 
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resources were available to enrich their teaching. This 
situation constituted a contradiction. Either such 
materials did not fit teachers' needs, or extra effort had 
to be made to obtain these materials, or there were other 
difficulties. 
The next question inquired about ways that 
environmental issues were addressed. This inquiry was 
included because many environmental educators believed that 
the environmental issues addressed must be those that their 
students were concerned about. Further, many advocated 
instructional strategies employing non-traditional methods. 
Some strategies advocated include individual projects, group 
projects, special units, issue investigation, use of current 
events, and initiation by students. 
Finally, a list of nineteen suggested environmental 
education services were provided. Teachers were asked to 
indicate the usefulness of each by circling one number on a 
Likert scale for each service. Examples of such services 
included comprehensive curriculum package, in-service 
workshops, student-oriented media, computer programs, list 
of experts, annotated bibliographies, seasonal publications, 
musical shows, field trips, free or inexpensive 
instructional materials, availability of apparatus related 
to environmental issues, graduate credit courses, pre¬ 
service courses, teachers' networking, and "other". All 
these services are made available to teachers to some 
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degree, but come from so many different organizations that 
teachers surely could not be expected to know them all. 
To summarize, the questionnaire in the first stage was 
five pages in length, and employed different recording 
methods to best understand teachers' needs. This researcher 
became concerned that teachers might be reluctant to respond 
to such a lengthy questionnaire. In addition, the structure 
of the questionnaire still seemed quite loose. Therefore, 
questionnaire development went into its second stage. 
Second Stage. In the second stage, copies of the first 
draft of the questionnaire were sent to professionals in 
several fields. Three elementary school teachers, one local 
environmental educator, a statistics expert, and the 
classroom specialist from the University of Massachusetts 
Cooperative Extension were involved in this stage. They 
were asked to provide critical feedback about the 
questionnaire. Feedback such as what else was needed, what 
could be deleted, and what could be clustered together were 
solicited. Several changes were made according to their 
suggestions. After the changes, the questionnaire consisted 
of four sections: demographic data, background information, 
contemporary environmental issues/desired educational 
objectives, and suggested resources and services. 
In the sections eliciting demographic data and 
background information, questions about number of minority 
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students in the classroom, teachers' perceived self- 
confidence, and teachers' own environmental units were 
deleted. First, numbers of minority students would not vary 
greatly in most schools under study. Even when it occurred, 
the number of schools with large minority enrollments would 
not be sufficient to draw significant information from it. 
Second, "teacher's perceived self-confidence" was dropped 
because of its strong relationship to the frequency of 
addressing environmental issues. "Teacher's own 
environmental units" was dropped because it might cause 
inconvenience for teachers who had their own units because 
they were then asked to mail their units to be analyzed. 
To facilitate teachers' completing the questionnaire, 
individual subjects were added in the item "subject(s) where 
environmental issues were addressed". 'All subjects' 
(integration), 'none at all', as well as seven other 
subjects were added. Meanwhile, five common supplemental 
materials were listed in the item "familiar supplemental 
materials". They were Project Learning Tree (PLT), Project 
WILD, Agriculture In The Classroom (AITC), Grow Lab, and 
Life Lab. Because many supplemental materials were 
available, teachers were encouraged to mention other 
materials not already listed. 
One item was added to this section, to wit: the science 
curriculum teachers used most; it was further broken down to 
three sub-categories: "designed by you," "designed by 
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district,” and "commercial.” The addition of the science 
curriculum question might have caused teachers to perceive 
that a strong relationship exists between science education 
and environmental education; it did provide us information 
on teachers' science curricula, however. 
Likert scales were used in the section on environmental 
issues which teachers perceived as useful to address. Some 
issues were deleted from the list, some were added, while 
others were renamed. For example, nuclear power plants and 
incineration were dropped. Landfill/recycling was renamed 
as recycling, and alternative energy was added. The 
employment of Likert scales made it easier both for teachers 
to answer and for this researcher to analyze the data. 
However, it also ran the risk that teachers might perceive 
every issue as important, and skewed scores might have been 
obtained. 
Such is not the case in the section about educational 
objectives. Teachers were asked to check only three out of 
twelve educational objectives. One previous objective, 
interdependencies in the environment, was deleted from the 
list because of its close relationship to scientific 
background as in the case of wildlife conservation. 
Finally, eighteen suggested environmental education 
services were given. "Textbook filled with environmental 
issues" was added, while "environmental education workshops" 
and "self-directed curriculum unit" were deleted from the 
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previous list. "Textbook" was added because quite a few 
teachers rely heavily upon the textbook they used. However, 
it is also understood that many other teachers do not rely 
upon textbook(s) at all. "Environmental education 
workshops" was deleted because of its close relationship to 
in-service workshops. "Self-directed curriculum unit" was 
deleted for a similar reason. 
In summary, the questionnaire developed during the 
second stage was three pages in length, with a cover letter 
which explained the reason for doing this study. Quite a 
few changes in design made it more user-friendly. Copies of 
the revised questionnaire were then reviewed by two science 
educators, one statistician, an environmental scientist, and 
a retired teacher educator. They were asked to check if the 
questionnaire was concise enough while also comprehensive 
enough to provide sufficient responses to the questions 
under study. With their feedback came the third stage. 
Third Stage. Major changes in the third stage were 
made in the contemporary environmental issues and 
supplemental materials sections. Originally, it was thought 
that not only did we have to find out a teacher's perception 
about the relative importance of these issues to society, 
but the relative importance of these issues to their 
students. Later, it was recognized that probably not too 
many teachers would give low scores to any environmental 
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issue; the relative importance of these issues to society 
was, therefore, dropped. Still, another interesting idea 
arose to take its place. That concerned a teacher's 
readiness (or lack of readiness) to address these issues 
with his/her students. With such a concern, Likert scales 
were listed on both sides of the environmental issues. On 
the left side of the issue was its relative importance to 
the students. On the right side of the issue was the 
teacher's readiness in addressing it in the classroom. 
Because of the potential confusion of such a double column, 
an example was provided. 
Similarly, teachers' familiarity with the supplemental 
materials was important. No less important was teachers' 
actually use of the materials in their classrooms. With 
this in mind, two side-by-side columns were listed on the 
right side of each supplemental material. In the first 
column, teachers checked their familiarity with the 
supplemental material; in the second column, teachers 
checked if they actually used the material. A minor change 
was made in the suggested environmental education services. 
Seasonal publications were divided into two categories - one 
for teachers, another one for students. 
In summary, major changes in the third stage made the 
results of the survey more logical. Changes were made in 
the contemporary environmental issues section. Their 
relative importance to students as well as teacher's 
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readiness in addressing the issue were listed on both sides 
of the environmental issues. Changes were also made in the 
list of supplemental materials to find out if teachers 
actually used the material once they were familiar with it. 
The questionnaire seemed to be ready to be mailed at this 
time. However, to ensure its usefulness, copies of the 
questionnaire were then sent to a panel of environmental 
educators nation-wide. Seven environmental educators known 
for their work with teachers were involved in this stage. 
They were asked to review the questionnaire for clarity, 
comprehensiveness, and precision. 
Fourth Stage. Questionnaires were sent back and forth 
between this researcher and the panel of experts twice to 
reach consensus. The only major change in this stage was 
the relative location of the sections. Instead of putting 
demographic data and background information in the very 
beginning, they were moved to end of the questionnaire. 
Reason for the relocation, as quoted by one of the experts, 
was that "the nature of the background data is liable to 
affect the mind set of the person responding to the other 
material in ways that would not be in the best interest" to 
this study. Two supplemental materials were also added to 
the list: Naturescope. and CLASS Project. 
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Many items are included in part four. With the 
exception of teachers' environmental education training, the 
rest employ a check list to record the information. About 
their previous environmental education training, teachers 
are encouraged to write down all the training they perceive 
as relevant to environmental education. Other items listed 
in this part include their childhood environment (rural, 
suburban, or urban), frequencies of addressing environmental 
issues, self-perceived competencies, subjects where 
environmental issues are discussed, familiarity and actual 
usage of various supplemental materials, administrative 
support, and the science curriculum most often used. An 
estimated fifteen minutes is needed to complete the 
questionnaire. To make it more environmentally friendly, 
the questionnaires are xeroxed into three sheets of paper, 
one of them double-sided. 
Logic of the Questionnaire 
The overall structure of the questionnaire provides a 
reasonable logic to environmental educators. First, it 
tries to uncover those environmental issues elementary 
school teachers are concerned about. Second, it indicates 
the teachers' educational objectives, which can be compared 
with those recommended by professional environmental 
educators. This can be useful for future curriculum 
developers, who may need to consider trade-offs between the 
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two sets of opinions. Furthermore, answers to questions 
regarding the suggested services and resources can provide 
very useful information. Many times, environmental 
educators work hard to improve the quality of their in- 
service workshops. It is quite possible that teachers do 
not perceive in-service workshops as viable ways to improve 
their teaching. Other materials, such as films and computer 
programs, might be more acceptable to elementary school 
teachers. 
In summary, new resources can be developed (or existing 
resources can be modified) in a format most acceptable by 
this group of teachers, taking into account their specific 
objectives. 
If a state-wide (or regional) headquarters is to take 
the responsibility of coordinating all the activities 
related to environmental education, better service can be 
provided. Currently, some environmental organizations can 
function like this when all the environmental educators in 
the Commonwealth have such an understanding. For example, 
in Massachusetts organizations such as the Massachusetts 
Audubon Society, Division of Wildlife and Fisheries, Project 
WILD/PLT state Headquarters, and the Cooperative Extension 
are potential candidates to serve as a state-wide 
headquarters. Such an approach not only can help scarce 
financial resources go further, but also can provide better 
services to teachers and local resource persons. 
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Administration of the Questionnaire 
Administration of the questionnaire consisted of 
compiling a sample of teachers to be included, mailing, and 
something else not expected in the beginning. When the 
study was being conducted, the most serious concern was 
obtaining an adequate sample of responses. Several 
strategies were used to accomplish this. First, 
questionnaires were put into individual envelopes, and were 
mailed directly to the principals of the selected schools. 
Second, other schools were selected to replace those schools 
that had made little or no response to the original mailing. 
As a result of the strategies employed, more 
questionnaires than were actually needed were mailed. 
However, because they were mailed to the same group of 
teachers, duplications were not counted in the total of 
actual number of questionnaires mailed. Described below are 
the details of the administration of the questionnaire. 
Selection of Sample 
The subjects under study were elementary school 
teachers in Massachusetts. Elementary school teachers are 
defined here as those working with students ranging from 
pre-school to sixth grade. They were further categorized 
into environmentally concerned teachers, and average 
teachers. Interest in having these two groups of teachers 
is based upon the idea that teachers from the former group 
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should be more capable of teaching environmentally than 
those from the latter group. Environmentally concerned 
teachers were identified as those who had previously taken 
environmental education workshops such as Project WILD and 
Aquatic Project WILD from the Massachusetts Audubon Society. 
Their participation in these workshops indicated their 
awareness of these programs. The information was retrieved 
from the database stored in the University of Massachusetts 
Cooperative Extension files, which was supplied by the 
Massachusetts Audubon Society. Two hundred and thirty-six 
(236) questionnaires were mailed with return envelopes to 
teachers in this group. 
On the other hand, average teachers were those from 
selected schools representing teachers in general in the 
Commonwealth. Two criteria were regarded as critical in 
this study: annual per-pupil expenditure (APPE), and local 
environment. A matrix was built upon these two criteria. 
Each criterion was further divided into three categories. 
For example, there are three categories for annual per-pupil 
expenditure: low APPE (APPE < $3,000), medium APPE ($3,000 < 
APPE < $4,000), and high APPE (APPE > $4,000). And local 
environment (P) was classified into three categories: rural 
areas (P < 5,000), suburban areas (5,000 < P < 50,000), and 
urban areas (P > 50,000). A total of nine subgroups 
resulted (3x3). 
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Information on school APPE was located from the 1988- 
1989 Preliminary Per-Pupil Expenditures bv Program 
(Massachusetts Department of Education, 1990), and that 
about local population was found from the 1990 Preliminary 
Census Totals for Cities and Towns in Massachusetts (US 
Department of Commerce, 1990). For each county, with the 
exception of Duke and Nantucket (these two counties were 
combined together because of their low populations), 
townships were listed along with their APPE's and local 
populations. The selection matrix was then filled with at 
least one township in each element (or category), wherever 
possible. Examples of such a selection screening, and the 
selected schools from the Franklin county are listed in 
Tables 3.1 and 3.2. 
Table 3.1. Screening of Townships in the Franklin County. 
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Town APPE(*) Population Class(+) Selected 
Ashfield — 1679 YES 
Bernardston 2439 2038 RL YES 
Buckland — 1926 
Chariemont — 1245 
Colrain — 1740 
Conway 2871 1512 RM YES 
Deerfield 2516 4912 SL 
Erving 3997 1361 RH YES 
Gill — 1537 RL 
Greenfield 3396 18503 SM YES 
Hawley — 316 
Heath — 710 
Leverett 2807 1769 RM 
Leyden 2020 662 RL YES 
Monroe 5731 114 RH YES 
Montague — 8247 SL YES 
New Salem — 790 
Northfield 2721 2699 RM 
Orange 2497 7182 SL YES 
Rowe 3900 370 RH YES 
Shelburne — 2001 
Shutesbury 2468 1535 RL 
Sunderland 2671 3331 RL 
Warwick 2354 729 
Wendell — 890 
Whateley 3042 1343 RM YES 
*: APPE stands for annual per-pupil expenditure, and its 
data came from Massachusetts Department of Education: 1988- 
1989 Preliminary Per Pupil Expenditures by Program. 
+: R stands for rural, S stands for suburban, L stands for 
low annual per-pupil expenditure, M stands for medium annual 
per-pupil expenditure, and H stands for high annual per- 
pupil expenditure. Data about local populations came from 
the United States Department of Commerce, Bureau of the 
Census: 1990 Preliminary Census Totals for Cities and Towns 
in Massachusetts. 
A "YES" in the "Selected" column meant that schools from the 
townships were selected for this study. 
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Table 3.2. List of Selected Schools in the Franklin County. 
Franklin county / Public schools only 
Suburban Medium APPE " “ 
1. Greenfield / k-5 / 151 / Davis Street School 
Davis St., Deerfield, MA 01301 
Suburban Low APPE 
1. Montague / k-2 / 158 / Montague Center School 
School St., Montague, MA 01351 
2. Orange / 4-6 / 327 / Butterfield School 
94 South Main St., Orange, MA 01364 
Rural High APPE 
1. Rowe / k-6 / 118 / Rowe Elementary School 
Pond Road, Rowe, MA 01367 
2. Erving / N-6 / 179 / Erving Elementary School 
50 Northfield Rd., Miller Falls, MA 01349 
Rural Medium APPE 
1. Whately / k-6 / 134 / Whateley Elementary School 
Christian Lane, Whateley, MA 01093 
2. Conway / k-6 / 140 / Conway Grammar School 
School St., Conway, MA 01341 
Rural Low APPE 
1. Ashfield / k-6 / 231 / Sanderson Academy 
Buckland Road, Ashfield, MA 01330 
2. Leyden / k-6 / 97 / Leyden School 
Brattleboro Road, Leyden, MA 01301 
3. Bernardston / k-6 / 214 / Bernardston Elementary School 
School Rd., Bernardston, MA 01337 
Information about the grade levels covered, number of 
pupils, school address in each school were obtained from the 
1989-90 School Directory (Massachusetts Department of 
Education, 1990) 
After townships had been selected, one or two schools 
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were selected from each township with the aid of the 
1989/1990 School Directory (Massachusetts Department of 
Education, 1990). A similar strategy was employed to select 
non-public schools, except that they were rarely located in 
rural areas, and that no annual per-pupil expenditures were 
available in this category. As a result of the selection 
criteria, a total of 203 schools were chosen. Numbers of 
public school teachers in the individual sub-groups were 
added up to give somewhat balanced teacher populations in 
the following matrix. 




These schools, then, were listed by their categories 
county-wide as exemplified in Table 3.2. This list served 
at least two purposes: first, it provided the number of 
questionnaires mailed to each school, a statistic needed to 
calculate the return rate; second, it provided information 
on the date questionnaires were mailed, and the length of 
time it took for each school to return its questionnaires. 
Strategies employed later to increase the return rate relied 
heavily upon this list. This list could then provide the 
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data regarding which schools participated, and which schools 
did not respond. 
In January 1991, cover letters along with request forms 
and return envelopes were mailed to principals of the 
selected schools. The cover letter served to explain the 
purposes of this study. The request forms provided three 
choices for the principals: either they wanted to 
participate in the study, or they were interested in the 
results of the study but did not want to get involved, or 
they were not interested in the study and did not want to 
participate. When principals chose to participate, they 
were asked to provide the number of teachers in their 
schools. Principals were responsible for distributing, 
collecting, and returning the questionnaires from their 
schools. When request forms were returned, questionnaires 
with one or two big return envelopes were mailed to the 
principals. 
However, it was found that less than half of the 
schools returned their request forms even two months after 
the work was initiated. No significant conclusion could be 
drawn from such a low return rate. It was suspected by this 
researcher and his co-worker in the University of 
Massachusetts Cooperative Extension that probably too much 
responsibility had been placed upon the principals' 
shoulders. To ease such a burden, a new strategy was 
developed to increase the return rate. Questionnaires, 
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individually enveloped, along with a second cover letter 
were sent to schools with low or no responses. This time, 
principals needed only to put the individually enveloped 
questionnaires in the teachers' mailboxes. After that, it 
all depended upon the individual teachers to respond. This 
strategy indeed improved the response rate. 
Even with the redoubled effort to increase the return 
rate, several schools still did not make any responses. 
This researcher was therefore compelled to take another 
action. Several other schools were selected to replace 
those schools from which there had been no responses. These 
"substitute" schools were selected from the same districts 
as those which had made no responses. A modified cover 
letter, together with individually enveloped questionnaires, 
was sent to the newly selected schools. A total of forty- 
two (42) "substitute" schools were selected in this run. 
[The return rate from these "substitute schools" was indeed 
lower than the previous one.] 
Statistical Package for the Social Science 
Several statistical packages were available to analyze 
the data. This researcher selected SPSSx for the following 
reasons: first, it has been used by many social scientists 
to analyze their data, and is known for its ability to 
provide accurate information; second, most environmental 
educators are familiar with it; third, the skewed 
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distribution (as shown in chapter 4) of the data is best 
analyzed by this package. 
To run SPSSx (which is available as a package within 
the mainframe computer in this university), users need to 
have two files. One is the instruction file which, 
depending upon the purpose of the analysis, has various 
formats by which the computer may be instructed to perform 
the analysis. 
The other is the data file, which in this case is the 
data from the returned questionnaires. Information from the 
questionnaire was broken down into two major sections: 
quantitative, and qualitative data. Qualitative data 
consisted of teachers' environmental education training, 
science curricula used most, and teachers' comments. 
The rest of the information from the questionnaires was 
coded into eighty-nine elements. The first one was the 
teacher's code number, which was arbitrarily assigned to 
teachers; every teacher had one single number to 
distinguish him or her from another in the computer. The 
second number through the twelfth number were data where 
teachers reported their perceptions regarding whether the 
suggested environmental issues were important to their 
students. Numbers thirteen through twenty-three were 
teachers' readiness in addressing the issue. The following 
eleven numbers were those about desired educational 
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objectives. Eighteen numbers, representing suggested 
services/resources, followed. 
Beginning with number fifty-three, teachers' background 
information as well as demographic data were compiled. A 
total of thirty three numbers covered topics from teacher's 
age through the most frequently used science curricula. 
Four extra numbers followed. They were applied to 
information drawn from the schools where teachers were 
teaching, including: teacher's groups (whether they were 
environmentally concerned teachers, or average teachers), 
county to which the school belongs, local population, and 
school's annual per-pupil expenditure. The coded numbers 
and their representations are presented in Table 3.3. 
A frequency test was run on all items before any other 
programs were tried. This frequency test provided frequency 
distributions for some parts of the questionnaire, and 
information to guide further analysis. Because of the 
skewed distributions on the first two parts of the 
questionnaire, chi-square analysis was employed to do the 
rest of the analysis, as recommended by a statistics 
consultant. 
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Table 3,3. Computer Codes used in This Study. 
Coded Representative items 
Number 
1 Teacher's identification number 
2-12 Teacher's perceptions about the relative 
importance of various environmental issues for 
their student to learn 
13-23 Teacher's self-perceived readiness in addressing 
various environmental issues 
24-34 Teacher's educational objectives 
35-52 Suggested environmental education resources 
53 Grade levels taught 
54 Teaching experience 
55 Teacher's gender 
56 Teacher's age 
57 Class size 
58 Childhood environment 
59 Frequencies of addressing environmental issues 
60 Competency of addressing environmental issues 
61-67 Subjects in which environmental issues are 
addressed 
68-74 Familiarity of supplemental materials 
75-81 Uses of supplemental materials 
82 Administrative support 
83-85 Science curriculum used most 
86 Teacher's group 
87 County to which the school belongs 
88 Local environment (rural, suburban, or urban) 
89 Annual per-pupil expenditure- 
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Data Analysis 
Because of the nature of the questionnaire, both 
qualitative and quantitative methods were employed to 
analyze the data. The qualitative data were analyzed to 
look for patterns. Where it seemed appropriate, categories 
were established by the author to facilitate the use of the 
information. Chi-square analyses and frequency tests from 
the Statistical Package for the Social Science (SPSSx) were 
used to analyze the quantitative data. The variables 
considered are listed below: 









-Frequency of addressing EE 
-Teacher's competency 
-Environmental issues important 
to their grade curriculum 
-Environmental issues teachers 
are prepared to address 
-Teacher's educational 
objectives 
-Resources and services 
teachers believe to be useful 
to them 
The major purpose of this study was to evaluate whether 
teachers with different characteristics (listed as 
independent variables) have different needs and preferences. 
The following questions were answered by this study: 
1. To what extent is environmental education taught in the 
elementary schools in Massachusetts? 
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2. To what degree and where did elementary teachers in 
Massachusetts receive their environmental education 
training? 
3. How competent did these teachers feel in addressing 
environmental issues? 
4. How often did they teach environmental education? 
5. How much administrative support did these teachers have 
in addressing various environmental issues? 
6. To what degree were these teachers familiar with 
various supplemental instructional resources in 
environmental education? 
7. How much did they use the above resources? 
8. Which environmental issues were perceived by these 
teachers as most important to their grade curricula? 
9. Which environmental issues did they believe they were 
best (or worst) prepared to address? 
10. What kinds of educational objectives did they 
anticipate from their students after addressing 
environmental issues? 
11. What types of resources were most preferred by these 




Results of this study will be presented in this 
chapter. Overall results from all participants will be 
presented, followed by other analyses. Teachers in sub¬ 
groups will then be studied for their similarities and 
differences. Questions with significant variation are then 
subjected to analysis to determine whether relationships 
existed between groups of variables. 
Demographic Data of the Subjects 
A total of 3007 questionnaires were distributed. Of 
these, 236 were mailed to environmentally concerned teachers 
(those who had previously participated in Project WILD and 
Aquatic Project WILD workshops), their participation in 
project WILD indicated their awareness of the program, and 
were expected to teach more environmentally. The balance 
(2771) went to teachers from selected schools. Partially 
completed questionnaires as well as unrelated ones (those 
completed by pupils) were not used in further analysis. Six 
hundred and sixty-five (665) questionnaires were returned in 
a useful form, and resulted in an overall return rate of 
22%. Among them, 633 were returned by the average teachers, 
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and 32 were returned by the other group. With the exception 
of the individually enveloped questionnaires, no other 
efforts were made to facilitate return from environmentally 
concerned teachers. Besides, teachers were asked to provide 
personal information on a voluntary basis. Therefore, a 
lower return rate (13%) was obtained with teachers in this 
group. Table 4.1 shows the overall return rate based upon 
the exact number of questionnaires administered. 
Even though the return rate for the average teachers 
(23%) might have been higher, the financial crisis currently 
in effect, which causes low morale among elementary school 
teachers, and the doubt they have about the potential 
services available from any organizations, makes this return 
rate a relatively high one. Extra effort was made to 
facilitate the return rate, but did not increase the return 
rate significantly. As a matter of fact, several incomplete 
questionnaires were highlighted and returned to teachers to 
obtain complete ones, but without further responses. An 
even better result was obtained when the "non-participating" 
schools were dropped (633/2087, or 30.3%). As explained in 
Chapter 3, these schools were those from which not even a 
single teacher participated. There are at least two 
possible reasons for this: teachers may not have received 
any questionnaires because their principal did not 
distribute them, or no teachers were interested in 
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completing the questionnaire. A revised table, without 
these schools, is shown in Table 4.2. 
The return rate itself provided some information. 
During the current financial crisis, quite a few teachers 
were concerned with job insecurities. The seemingly low 
return rate might be partially explained by disillusionment 
with concern about the environment, as stated clearly by a 
teacher: "The state of Massachusetts - in its folly - has 
closed the Martha's Vineyard Chapter of the Extension 
Service - I see no point in filling out this survey - our 
needs are not being met." It can be argued that the average 
teachers who participated in this study were somewhat 
concerned about the quality of the environment, and were, 
indeed, the environmentally concerned teachers from the 
selected schools. 
Some principals misunderstood the purposes of this 
study. Some thought it was to find out students' needs in 
environmental education, instead of teachers'; 
questionnaires returned by students were not used in this 
study. On the other hand, two principals achieved a 100% 
return rate from their schools in a reasonable time. 
A hidden drawback in the use of Likert scales is the 
tendency of people to answer questions in a way that makes 
them look good (Fiske^S Taylor 1984). Such a tendency was 
observed in many questionnaires in which all items of one 
section were given the same answer. For instance, it's not 
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unusual to locate questionnaires with eleven "5'"s (strongly 
agree) to the importance of the environmental issues to the 
students. A similar tendency was detected in the section on 
the desired educational objectives, and suggested resources. 
However, several teachers gave eleven "1"• s (strongly 
disagree) to their readiness in addressing environmental 
issues in the classroom. Another observation was that some 
(about ten) teachers circled all the "5" or "1" with blocks, 
instead of eleven circles in the first two parts. A direct 
result was that responses were skewed heavily to one side. 
On the other hand, quite a few teachers carefully completed 
the questionnaire. Some put down "oops" when they crossed 
out original answers, or wrote special notes when they 
changed their minds. In several other cases teachers 
misunderstood the way to answer on the Likert scale. 
Instead of choosing one number for each question, they 
carefully selected the five most important items from the 
list, which was much harder to do. (Their hard work can be 
found on the returned questionnaires, in which erasing 
original answers was not uncommon.) Such questionnaires, 
regardless of their special effort, were not used. Once the 
questionnaire was accepted as a usable one, it was assigned 
a number to distinguish it from others, and weighed equally 
in further analysis. 
The demographic data of the participants were broken 
down into several sub-categories in Table 4.3. Female 
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teachers, as in many other studies about elementary school 
teaching, dominated the teacher population in this study. 
On the other hand, the ratio (20:1) between average teachers 
(633) and environmentally concerned teachers (32) was so 
skewed that a comparison between these groups would not have 
been meaningful. Consequently the data for the two groups 
of teachers were combined. 
The decreasing teacher population as grade level 
increases was caused primarily by the schools selected. 
Many upper grade teachers teach in the middle schools, yet 
middle schools were not selected so as to avoid teachers 
from junior high schools (grades 7 to 8). 
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Table 4.1. Return Rate by County, Locale, and Annual Per-Pupil 
Expenditure. 
Unit UH UM UL SH SM SL RH RM RL P 
55 29 22_ 42 97 87 65 49 46 138 
County 227 164 80 249 407 313 246 234 238 613 
Berkshire 2 3 15 11 _5 2 15 
53/178 14 12 40 27 28 2 55 
Franklin 
_o 6 7 2 7 1 
23/123 10 21 19 17 28 28 
Hampshire 13 9 12 7 
_9 
50/179 35 48 33 28 35 
Hampden 16 _6 16 _4 _9 16 
67/220 52 40 34 20 20 54 
Worcester 2 _3_ 2 12 2 _6 _8 17 
52/328 30 22 23 50 43 35 54 71 
Middlesex 10 9 _2 3 6 0 8 4 26 
68/328 51 41 27 36 32 16 37 16 72 
Essex 5 2 3 5 0 3 1 14 
33/258 37 23 9 40 16 27 45 61 
Suffolk 34 14 9 12 
69/290 152 61 44 33 
Norfolk 9 2 4 _4 6 15 2 _3 _1 
46/202 10 16 30 31 16 18 10 15 56 
Bristol _4 11 _3 3 17 _2 11 
51/221 31 23 26 29 17 24 71 
Plymouth 2 2 12 9 5 10 10 
55/220 14 32 37 35 18 34 50 
Barnstable 0 21 _1 15 _7 _6 
50/153 20 43 24 25 14 27 
D & N (*) 10 _6 
16/71 22 49 
*: Because of the small sample from Duke and Nantucket counties, 
these two counties were clustered together (Overall return rate is 
633/2771 or 23 %) . 
80 
Table 4.2. Return Rate by County, Locale, and Annual Per-Pupil 
Expenditure Without Non-Participating Schools. 
Unit UH UM UL SH SM SL RH RM RL P 
55 29 22 42 97 87 65 49 46 138 
County 154 164 80 142 323 295 170 194 201 414 
Berkshire 2 3 15 11 _5 2 15 
53/158 14 12 40 27 8 2 55 
Franklin 0 _6 7 2 7 1 
23/89 21 19 17 24 8 
Hampshire 13 9 12 _2 _9 
50/135 35 23 33 23 21 
Hampden 16 6 16 4 _9 16 
67/199 52 40 34 20 12 41 
Worcester 2 3 2 12 2 6 8 17 
52/289 30 10 23 50 28 35 54 59 
Middlesex 10 9 _2 3 _6 _0 8 4 26 
68/253 36 41 10 16 32 37 16 65 
Essex __5 __2 3 _5 _0 3 _1 14_ 
33/155 37 11 9 30 12 20 36 
Suffolk 34 14 9 12 
69/206 94 47 44 21 
Norfolk _9 2 _4 4 _6 _15 _2 3 1 
46/123 10 16 14 16 16 18 10 15 8 
Bristol 4 11 _3 3 12 _2 _11 
51/171 31 23 11 29 17 24 36 
Plymouth _2 _2 12 _9 _5 10 10 
55/199 14 17 37 35 18 34 44 
Barnstable _0 21 _1 12 _1_ _6 
50/118 43 16 25 14 20 
D & N (*) 10 _6 
16/42 22 20 
*: Because of the small sample from Duke and Nantucket counties, 
these two counties were clustered together (Overall return rate is 
633/2137 or 30 %). 
Table 4.3. Demographic Data of the Participants. 
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Grades tauaht # of teachers Teacher's aender 
P & K ( + ) 57 Female 583 
First 100 Male 82 
Second 96 
Third 98 Teachers' arouo 
Fourth 89 
Fifth 78 Concerned teachers 32 
Sixth 43 Average teachers 633 
Others(*) 104 
Locale 
County # of teachers 
Rural 186 
Berkshire 53 Suburban 309 
Franklin 29 Urban 170 
Hampshire 64 
Hampden 78 OwnershiD of school 
Worcester 52 
Middlesex 68 Non-public 141 
Essex 34 Public 524 
Suffolk 69 (Annual per -pupil cost) 
Norfolk 46 High 165 
Bristol 51 Medium 200 
Plymouth 55 Low 159 
Barnstable 50 
N & D (#) 16 Teaching experience 
Teacher's acre < 5 yrs 134 
6-15 yrs 198 
20 - 29 yrs 73 16 - 20 yrs 156 
30 - 39 yrs 145 > 21 yrs 177 
40 - 49 yrs 253 
50 - 59 yrs 160 Class size (pupils/clas 
> 60 yrs 34 
< 15 102 
16 - 20 205 
21 - 25 240 
> 26 118 
+ : P & K stand for pre-school and kindergarten. 
*: Others are teachers working with multiple grade levels 
such as special education teachers, resource room teachers, 
principals, physical education teachers, etc. 
#: N & D stands for Nantucket and Duke. 
Table 4.3 shows that teachers under study were 
representative of elementary school teachers of the 
Commonwealth with respect to two factors. First, their 
average teaching experience was fifteen (15) years, with a 
standard deviation of nine (9) years. A closer examination 
of the original frequency test indicated that 67.4% of the 
participants had teaching experience between three and 
twenty years. This is quite close to data available from 
the US Department of Education (1990), showing that 70% of 
elementary school teachers in Massachusetts have between 
three and twenty years of teaching experience. Second, the 
distribution of teachers' ages under study centered on the 
range 40 - 49, while data from the US Department of Commerce 
showed that Massachusetts elementary school teachers's ages 
centered on the range 35 - 44 (US Department of Commerce, 
1990). The average class size was twenty-one (21) students 
per class, well above our estimated number (13 pupils per 
teacher). Such a gap probably showed a workforce where 
administration occupied a significant place in elementary 
school teaching. 
Overall Results 
Contemporary Environmental Issues 
If a teacher regarded an environmental issue as 
important for his or her students to study but did not feel 
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ready to address it, what could be done by environmental 
educators to provide assistance? The purposes of this 
section, therefore, were to answer the following two 
questions: 
1. In the opinion of teachers, how important was it for 
students to learn various environmental issues? 
2. Were teachers themselves ready to address those issues? 
Eleven environmental issues were listed. Some were of 
local interest, others were global concerns. They included: 
recycling, wildlife and plant conservation, water pollution, 
air pollution, alternative energy, disposal of hazardous 
wastes, acid rain, safe food production, global warming, 
ozone layer depletion, solid waste management. 
To analyze responses as objectively as possible, Likert 
scales with five choices were provided. Participants were 
asked to circle a number between one and five for each 
environmental issue to indicate its importance as a study 
topic. A similar approach was employed to establish 
teachers' readiness to address environmental issues. The 
mean values and standard deviations of the individual 
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Table 4.6. Suggested Environmental Education Resources. 
Resources Mean(*) St. Dev. 
Instructional materials 4.47 
.84 
Student-oriented films 4.47 .85 
Comprehensive curriculum 4.42 1.00 
Musical, puppet shows 4.33 1.01 
Financial support to schools 4.28 1.08 
List of experts 4.25 1.08 
Field trips, tours 4.15 1.04 
In-service workshops 4.01 1.10 
Grants for teachers 3.95 1.16 
Access to equipments 3.75 1.15 
Students' periodicals 3.75 1.18 
Teachers' periodicals 3.56 1.12 
Teacher network 3.53 1.16 
Annotated bibliographies 3.50 1.24 
Computer programs 3.33 1.26 
Graduate credit courses 3.27 1.35 
Textbooks 3.10 1.32 
Special competitions 3.06 1.24 
* A value of "5" means teachers strongly agree that 
resource is important to them; and a value of "1" means 
teachers disagree such a viewpoint. 
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As shown in Table 4.4, elementary school teachers in 
this study generally perceived various environmental issues 
as important to their grade curriculum (between 3.23 for 
solid waste management and 4.79 for recycling). 
Interestingly enough, recycling, a critical component of the 
overall solid waste management (SWM), received the highest 
score, while SWM scored the lowest when opinions about their 
relative importance to students were elicited. (This will 
be discussed later.) On the other hand, teachers generally 
felt not ready to address these issues. Exceptions to 
teachers' non-readiness were recycling (3.82), wildlife and 
plant conservation (3.48), and water pollution (3.33); 
recycling stayed on top of the list. Some teachers even 
wrote down "recycling" in the space provided for "other," 
which probably meant that they felt most ready to address 
recycling. One possible reason for such a perception is the 
impact of the state mandatory recycling program: people 
learn best by doing. This preference also underscores the 
point raised earlier by this researcher: an environmental 
education program has to work side-by-side with reasonable 
regulations to achieve its full potential. Lack of 
environmental education training, discussed later in this 
chapter, primarily accounted for the low scores on other 
items. 
Differences between "the relative importance of these 
issues for students to learn" and "teacher's readiness in 
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addressing these issues" provide some information for 
environmental educators. Apparently, teachers perceived 
four issues to be most important for their students to 
learn: recycling, wildlife conservation, water pollution, 
and air pollution. Among these four issues, air and water 
pollution received the biggest differences (1.29 for water 
pollution, and 1.31 for air pollution). Environmental 
educators need to publish resources related to air and water 
pollution to close this gap. 
Several other environmental issues were suggested by 
thirty two teachers. Their responses could be classified 
into several categories: noise pollution, alternative 
energy, recycling, water conservation, human population 
explosion, coastal resources conservation. The repetition 
of recycling in the "other" category probably meant that it 
was perceived as the most important environmental issue. 
This list also provides a foundation for similar studies in 
the future. 
Desired Educational Objectives 
The educational objectives cited in this section were 
selected from among goals and objectives recommended by 
professional environmental educators (Ham and Sewing, 1988; 
Volk, et. al. 1984). Teachers were asked to select single 
numbers from 1 to 5 for each of the eleven educational 
objectives listed. A "1" means that teachers strongly 
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disagree that this educational objective is important, while 
a ''5" means that they strongly agree that the objective is 
important for their students (refer to Table 4.5). 
Value scores for these educational objectives were 
relatively high. In general, objectives with high scores 
were those related to environmental sensitivity. For 
example, appreciating the beauty of the environment (4.80), 
understanding humans' effect on the environment (4.80), and 
changing behavior to be environmentally friendly (4.73) were 
the three most favored educational objectives. Educational 
objectives with low scores were those related to factual 
knowledge and problem-solving skills. For example, 
understanding environmental regulations (3.00), 
understanding economic impacts of environmental issues 
(3.02), locating environmental education resources (3.26), 
and understanding scientific background information (3.44) 
were objectives with relatively low scores. These results 
can be compared with recommendations by environmental 
educators. They recommended concentration on objectives 
related to environmental sensitivities for lower grade 
students, while gradually increasing emphasis on objectives 
related to factual knowledge for the upper grade levels 
(Stapp and Cox, 1974). Results of this study are not 
surprising, because only 32% of the teachers in this study 
were teaching in upper grades (4-6). 
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Other educational objectives reported by a small 
portion of the participants were: to involve family 
members, to empower students, and conservation of various 
resources. Educating other family members is also 
emphasized in several environmental education projects (in 
fact, a number of environmental education programs use this 
concept to spread environmental concerns). The success of 
educating other family members depends heavily upon the 
information, and the approaches teachers adopt in addressing 
environmental issues. Only when students understand that 
they can make a difference will they pass on the concept to 
their family members in a positive way. The concept of 
locus of control for changing behavior, indeed, was strongly 
supported by some environmental educators (Griffin, 1982; 
Hungerford and Volk, 1990; Sia, Hungerford, and Tomera, 
1986). 
Suggested Resources and Services 
Elementary school teachers perceived most environmental 
education resources as somewhat useful to quite useful (with 
values between 3.06 and 4.47, as shown in Table 4.6). The 
two most useful resources, as reported, are instructional 
materials, and student-oriented films, videos, and slide/ 
tape shows (both scored 4.47, with a standard deviation of 
.83). Such a result reflected what teachers call the 
"shoebox approach," even though not all instructional 
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materials are designed with such an approach in mind. 
[Note: a "shoebox approach" is one which includes all the 
materials teachers need in a container, with instructions, 
so that teachers do not need to prepare any extra 
materials.] On the other end of the spectrum, 
competitions/award programs were regarded as being of the 
least usefulness. The elementary school teachers 
participating in this study did not seem to care for the 
idea of having their students compete with one another, or 
with other groups. 
This result surely would be of interest to the USEPA in 
planning their annual President's Environmental Youth Awards 
program. (President's Environmental Youth Awards program is 
one where elementary or secondary school students propose 
and implement an environmental idea. One program from each 
of the ten EPA regions is selected for national honors. 
Winning schools are given the opportunities to send their 
students to meet with the president.) Encouraging students 
to work together to resolve various environmental issues 
probably offers better opportunities for involving more 
elementary school teachers. 
Table 4.6 also shows that teachers preferred materials 
ready to be used. Put differently, teachers preferred 
resources which they didn't have to make an extra effort to 
prepare themselves. These resources include, but are not 
limited to, comprehensive curriculum (e.g. Project WILD, 
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PLT, etc.), list of experts, musical/puppet shows, 
instructional materials (i.e. units from AIMS, OBIS, AITC), 
and student-oriented films and videotapes. On the other 
hand, if they have to make extra effort to use the 
materials, teachers in general do not like the idea. For 
instance, graduate courses, annotated bibliographies, and 
some seasonal publications may require extra effort from 
teachers, and in general, scored relatively low. 
Another important point was raised by a teacher who 
wrote "from a teacher's perceptive, none of the listed 
resources exist." However, all the suggested resources are, 
in fact, available. While problems do exist, how to solve 
these problems is probably one of the most important tasks 
of environmental educators. One strategy in this case is to 
establish a state-wide and/or regional headquarters to 
coordinate all work related to environmental education, as 
pointed out in Chapter Three. 
Background Information 
The data regarding the teachers themselves yielded 
information about their background, competency, and interest 
in environmental issues that, on the whole, was not 
unexpected. First, as shown in Table 4.7, a majority 
(81.2%) of the participants grew up either in a suburban 
(50.1%) or in an urban (31.1%) area. Such an urbanized 
childhood environment may indicate that people who grow up 
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in an urbanized area are more likely than their rural 
counterparts to work in educational settings. 
In addition, 73% of them were teaching in either an 
urban or suburban area (Table 4.3). Therefore, it will be 
increasingly important to facilitate the teaching of 
environmental education in the context of an urbanized 
environment. In fact, environmental education in an 
urbanized context is receiving more and more attention from 
environmental educators, as is observed by the themes of 
upcoming environmental education conferences: "From Rural 
to Urban - an Historical Perspective;" and "Confronting 
Environmental Challenges in a Changing World." In both 
conferences, more urbanized environmental education modules 
will be offered than ever before. 
Second, almost two thirds of the teachers felt they 
were competent (61.1 %) in addressing environmental issues. 
The comparison between teachers' competency and their 
readiness shows interesting patterns. Put differently, 
teachers in general felt that environmental issues were 
important for their students to learn, and they felt 
competent in addressing these issues, but they were not 
ready to address these issues. What could have caused their 
non-readiness is beyond the scope of this study, but worth 
investigating in future studies. Several teachers 
emphasized that they felt competent only when they were 
knowledgeable about the specific issue. Emphasis on 
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personal expertise differs from what has been recommended by 
most environmental educators. In fact, because of the 
complexity of most environmental issues, becoming a "know- 
it-all" for every environmental issue would be impossible. 
Being capable of helping students gain investigation skills, 
they suggest, is more important than addressing 
environmental issues (Hungerford, et. al, 1988). Teachers 
should not feel uncomfortable in learning about 
environmental issues along with their students. Such a 
- o 
change in focus may cause teachers to feel uneasy about a 
possible loss in authority. Environmental educators 
probably should demonstrate such skills in in-service 
workshops to relieve the pressure of doubt. 
After becoming more competent in helping students gain 
investigation skills, teachers may be introduced to the 
details (background information) of some environmental 
issues they are concerned about, which is often in short 
supply in most one-day workshops currently implemented. 
This means that most environmental education in-service 
workshops may have to be reorganized from a pre-set format 
to a self-discovery format, as suggested by many science 
educators (Apelman, et. al. 1985; Duckworth, 1987; 
Duckworth, et. al. 1990; Loucks-Horsley, et. al. 1990; and 
Narode, et. al. 1987). - As a matter of fact, environmental 
education shares the many educational goals with science 
education (Volk, 1984). The major difference between 
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science education and environmental education is that 
environmental education uses more live environmental issues 
as examples. One message environmental education 
facilitators should pass on to teachers is that even 
professional environmental specialists can only be experts 
in a very narrow field. These specialists become as 
innocent as most other persons once they are involved in 
issues outside of their fields. 
Third, the frequency of teachers' addressing 
environmental issues, influenced greatly by teachers' self- 
perceived competency, was relatively low (47.4% for 0-3 
times/month, and 32.2% for 4-6 times/month). Knowing that 
most teachers are expected to cover (or uncover) certain 
topics, such a low frequency was anticipated. For many 
teachers, addressing environmental issues means neglecting 
some other regular programs. However, for teachers who know 
how to appropriately address environmental issues, working 
in this direction only means more enrichment by the uses of 
environmental issues. 
Table 4.7. Teachers' Background Information. 
Childhood environments 
Number of teachers Percentage 
Urban 207 31.1% 
Suburban 333 50.1% 
Rural 125 18.8% 
Times per month to address environmental issues 
Number of teachers Percentage 
None 19 2.9% 
1“3 296 44.5% 
4-6 o 214 32.2% 
7-9 47 7.1% 
10 or more 89 13.4% 
Competency in addressing environmental issues 
Number of teachers Percentage 
Very competent 35 5.3% 
Competent 406 61.1% 
Not competent 196 29.4% 
Very incompetent 28 4.2% 
Subjects for addressing environmental issues (*) 
Number of teachers Percentage 
Science 556 83.6% 
Social Studies 461 69.3% 
Health 329 49.5% 
Language Arts 318 47.8% 
Art 146 22.0% 
Mathematics 100 15.0% 
Physical Ed. 29 4.4% 
Administrative support 
Number of teachers Percentage 
Very much 63 9.5% 
Considerably 128 19.2% 
Some 323 48.6% 
Little 99 14.9% 
None 52 7.8% 
*: The percentages of all the subjects do not add up to 
100%. Some teachers may address environmental issues in 
more than one subject area, while others do not address 
environmental issues at all. 
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Quite a few teachers used unit approaches to address 
environmental issues. As a result, their answers to this 
question related to when the unit is being covered: at the 
time they are not particularly focussing on an environmental 
issue they may not address it in their curriculum at all. A 
concern, therefore, arose on the definition of the frequency 
with which environmental issues were addressed. Without 
other supportive data, this study can only use the data 
provided by the participants. 
Subject Areas within which Environmental Issues 
were Addressed 
Several reviewed articles pointed out that science and 
social studies were the two most common environmental 
education subject areas (Arnsdorf, 1975; Bottinelli, 1976; 
Childress, 1978; Ham, et. al. 1985; Hyde, 1976; and 
Tewksbury and Harris, 1982). A similar finding was obtained 
in this study: science (83.6%) took the dominant place, 
followed by social studies (69.3%). 
Such a perception was not uncommon because of the role 
played by scientific research and public decision making in 
the resolution of environmental issues. However, most 
elementary school teachers do not have enough training 
either in science or social studies, which is probably the 
major barrier to integrating environmental education in the 
elementary schools. A surprising fact was the relatively 
low percentage of addressing environmental issues in the 
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mathematics curricula (15.0%, the second lowest among all). 
Considering the role played by mathematics in most 
scientific work, this response was unexpected. A possible 
explanation was that teachers were unfamiliar or 
uncomfortable with external resources related to mathematics 
teaching. 
The fact that language arts and health scored 
relatively high was quite a different result from those 
found by others (Ham, et. al. 1985). What caused the 
difference (teachers in this study addressed environmental 
issues more frequently in health and language arts than 
teachers in Ham's study) might be very useful for 
environmental educators. On the other hand, environmental 
issues were rarely addressed in physical education or art 
because most elementary school teachers are not expected to 
teach either subject. Reading and religious studies were 
mentioned by some other teachers. Finally, several teachers 
reported that they used "Weekly Reader" (a publication most 
suitable for lower grade students) as a vehicle to teach 
environmental issues. 
Environmental Education Training 
A well known axiom related to the teaching experience 
is that "teachers teach the way they were taught." Indeed, 
even after having taken several courses in innovative 
educational methods, many teachers still teach the way they 
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were taught. Such a teaching pattern is part of what Cheney 
called the "tyrannical machine" in changing school culture 
(Cheney, 1990). [Cheney mentioned that in changing school 
culture, many interrelated issues had to be considered 
simultaneously. For example, teacher training, textbooks, 
and ways to evaluate students' learning are all 
interconnected. Changing only one of them is, in fact, 
nearly impossible]. However, without proper training, the 
risk of improper teaching is more likely to occur. This is 
as true for environmental education as for any other 
education fields. Hence, an understanding of teachers' 
training in environmental education is needed. Research 
indicates that the majority of grade school teachers do not 
have formal environmental education training (Peyton and 
Hungerford, 1980; Schwaab, 1976; and Wilke, 1985). This 
is not surprising because prospective teachers in most 
states are not required to take environmental education 
courses to be certified. As a matter of fact, only the 
state of Wisconsin mandates its prospective teachers to have 
at least three credits of environmental education courses in 
order to be certified (Engleson, 1989; Wilke, 1985). 
Studies related to teachers' environmental education 
training in the New England area have not been done. To 
obtain such information, the following question was included 
in the questionnaire: Please list your environmental 
education training (courses, in-service, for fun). 
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Several types of environmental education training were 
mentioned by teachers under study, including in-service 
workshops, formal education, previous experience, personal 
interest, family influence, and others. First, and foremost 
is in-service workshops. A total of 125 (18.8%) teachers 
relied mainly on in-service workshops for their 
environmental education training. A closer examination of 
6 
these in-service workshops showed that they were primarily 
offered by either universities or environmental groups. 
Universities often offer science courses such as ecology, 
biology, botany, etc. to enrich teachers' repertoire in 
environmental education. On the other hand, environmental 
education groups offered more diverse in-service workshops. 
Among them, Project Learning Tree (17/665, or 2.6%), and 
Project WILD (25/665, or 3.8%) were most frequently cited by 
teachers as their only sources of environmental education 
training. Given that both programs have state headquarters 
to coordinate in-service workshops, their familiarity to 
teachers comes as no surprise. In fact, PLT is committed to 
provide better service and/or resources to its users through 
a nation-wide effort to revise and/or replace its activity 
guides (NAAEE, 1991? American Forest Foundation, 1991). 
Meanwhile, in Massachusetts, Project WILD has been working 
with Fitchburg State College to provide graduate credits to 
teachers through their workshops (Horwitz, 1991). Both 
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efforts can be very positive influences promoting 
environmental education in schools. 
Other in-service workshops such as Agriculture In The 
Classroom (AITC), Partners In Elementary Science (PIES), 
recycling, nature studies, health, and meteorology were also 
reported, but less frequently. While many teachers were 
aware of the availability of these in-service workshops, 
o 
many others did not know of their existence. The 
availability as well as the quality of in-service workshops, 
hence, are crucial to better prepare teachers to address 
environmental issues. 
Secondary to in-service workshops in connection with 
teacher training were formal education (52/665 or 7.8%) and 
personal interest (57/665, or 8.6%). Science courses within 
formal education curricula were reported by many teachers as 
essential components to environmental education training. 
Again, ecology, biology, and environmental studies 
constituted the major science training. Science training, 
especially ecological training, is regarded as an essential 
element to environmental education training (Roth, 1970; 
Volk, et. al. 1984). Nevertheless, over-reliance upon 
science training is risky because it ignores other essential 
components such as problem solving skills, and values 
clarification, to name just two (Stapp and Cox, 1974; Sia, 
et. al. 1986). Only two participants reported that they had 
advanced degrees in environmental education. 
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Having only science courses is as incomplete as only 
having personal interest, even though both can serve as good 
starts toward better environmental education training. Many 
teachers reported "self-taught" or "reading in environmental 
issues" as their only training. Articles from the Time. US 
News and World Report, and Readers1 Digest were mentioned by 
some. The major problem with such readings is that media 
o 
often exaggerate their reports. Others reported reading 
magazines published by environmental groups such as 
Greenpeace, Audubon Society, and Sierra Club. Because of 
their environmental concerns, such magazines often provide 
biased opinions in addition to factual information. Media 
and environmental groups often describe either the ugly or 
the untouched, beautiful side of the environment. A result 
may be a feeling of powerlessness and helplessness when 
readers and/or viewers receive such messages. Efforts have 
been made to change such messages recently, though. For 
instance, a few TV programs have emphasized "what you can do 
to save the environment" activities. Several environment- 
oriented magazines have also emphasized similar messages. 
Previous experience followed personal interest and 
formal education as aspects of the teachers' training. It 
could be sorted out into previous working experience 
(14/665, or 2.1% had previously worked in environmental 
education or nature centers), and previous experience gained 
as members of youth groups (9/665, or 1.4% mentioned 
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scouting and/or 4-H as their primary source of environmental 
education training). Family influences (8/665, or 1.3%), 
learning by doing (9/665, or 1.4%), and the 1990 Earth Day 
(4/665, or 0.6%) accounted for the balance. 
This researcher hoped to uncover some pattern of 
teachers' environmental education as well. Put differently, 
this study was intended to find out whether there was a 
correlation between teachers in various locations and 
tendencies to receive different environmental education. 
Briefly summarized, teachers along the Atlantic coast were 
only a little bit better trained about their coastal 
environment. Indeed, fewer than ten teachers had special 
training in marine ecology or coastal environment. Teachers 
inland were more concerned about recycling or wildlife 
conservation. But the number of teachers in each category 
was not enough to draw any conclusion. Teachers' 
environmental education training is listed in Table 4.8. 
Table 4.8. Teachers' Environmental 
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Education Training. 
E^vi^oriniental education training 
Number (N=665) % (* 
In-service 125 18.8 
Personal interest/self-taught 57 8.6 
Formal education 52 7.8 
Previous experience 23 3.5 
Learning by doing 9 1.3 
Family influence 8 1.2 
Earth Day 1990 activities 4 
. 6 
do not add uo tf fifi? h environmental education training 
tra ina It ' b®cause SOIne teachers do not have such 
of training? 1 therS have a combination of various kinds 
Supplemental Instructional Materials 
The most important issue about supplemental materials 
is not how well designed they are, but how often teachers 
use them. Teachers like supplemental materials a lot, but 
usually lack time to search for the "right" material. Among 
others, Naturescope received the highest scores both in 
familiarity and use. However, even Naturescong did not 
receive a high familiarity score (16.5%). The incidence of 
their being used in the classroom is even less (11%) 
Project WILD and PLT were next in order of familiarity 
to teachers. Table 4.9 shows that supplemental materials, 
with the exception of Grow Lab and Naturescope r have a uses- 
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over-familiarity ratio (u/f) of around fifty percent. In 
the past, such results have convinced people that about one- 
half of the participants used the supplemental materials 
they were familiar with. It seemed to be encouraging news 
to most environmental educators. In order to find out if 
this was indeed the case, another ratio was designed for 
this purpose. This ratio (YFYU/YF) compared "the number of 
teachers who were familiar with the material and used it" 
with "the number of teachers who were familiar with the 
material". As shown in Table 4.10, the best case in point 
happened to be Naturescooe; nearly half of those who were 
familiar with it used it (50 out of 110). For most 
supplemental materials, this ratio was either one third or 
lower, indicating that less than one third of the teachers 
were using the supplemental material after they became 
familiar with it. This finding was quite different from 
those of Project WILD (an average of 80% nation-wide, and 
93% in Massachusetts (Horwitz, 1991)). Findings related to 
WILD were based upon YFYU/YF because only workshop 
participants were included, who were supposed to be familiar 
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Table 4.10. A Closer Examination of Teachers' 










NFNU YFNU NFYU YFYU 
(a) (b) (c) (d) d/(b+d) 
528 60 27 50 
.45 
542 71 17 35 
.33 
554 59 18 34 
.37 
607 32 14 12 .27 
613 41 6 5 
.11 
637 12 12 4 
.25 
643 15 6 1 . 06 
NFJTO stands for not familiar with and no usage of it yfnu 
familiar°with'nh1iar Wlth. but no “sage, NFYU stands for not 
with'and uses it (N=665)?' YFYU Sta"dS for both 
Administrative Support for Environmental!y 
Related Programs 
A majority of teachers reported moderate administrative 
support for their environmentally related programs (if they 
do have such programs). Three-quarters (77%) reported some 
or considerable administrative support for their 
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environmental programs (refer to Table 4.7). However, all 
teachers from the same school do not necessarily have 
similar perceptions. Indeed, quite a variation was observed 
from the returned questionnaires: some perceived barely any 
administrative support, others from the same school 
perceived considerable administrative support. Differences 
in personal understanding of the nature of administrative 
support might have caused differences in teachers' 
perception. To some teachers it might have meant financial 
support; to others psychological support. Whichever 
perception a teacher held had the most significant impact on 
his or her teaching. 
Science Curriculum Teachers Used Most 
It may have been inappropriate to include this question 
on the questionnaire. Because of its inclusion, some 
teachers may have concluded that environmental education 
must have a relationship to science education. This may 
have influenced some responses to other items in the 
questionnaire. Nevertheless, most reviewed literature 
highlights the role science curriculum plays, especially in 
the formal section of environmental education. This author 
believes that, on balance, it was useful to include the 
question on the questionnaire. The tabulation of answers to 
this question is shown in Table 4.11. Many teachers checked 
all three choices, which meant that they relied upon a 
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combination of the listed types of science curricula, while 
others checked none. Teachers most frequently used science 
curriculum designed by them. This does not mean that they 
invented the science curriculum for their students. They 
may have extracted and adapted units from several sources. 
The least frequently used science curricula were those 
o 
designed by a district, which indicates that most districts 
do not have district-wide science curricula. Such a 
situation is understandable in a state like Massachusetts 
with its decentralized education system. 
Several commercial science curricula were reported. 
They were science textbooks, and those by nonprofit 
organizations (i.e. AIMS, or Activities In Mathematics and 
Science; OBIS, or Outdoors Biology Instructional 
strategies), periodicals (i.e. Weekly Readers). Some lower 




Science Curriculum Most Frequently Used. 
Frequency Percentage (*) 
Designed by you 300 45.1% 
Designed by district 136 20.5% 
Commercial 251 37.7% 
The percentages do not add up to 100% because not every 
teacher responded to this question (N=665). 
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Other Relationships 
The majority of the participants were in rough 
agreement in their responses to several questions. 
Questions not falling in this category were analyzed by Chi- 
Square to discover the similarities and differences among 
the participants. Data obtained from Chi-Square analysis 
o. 
were processed through five stages for further information. 
First, teachers' responses were recoded into three groups as 
recommended by a statistics consultant in the University of 
Massachusetts: 1 & 2 to "disagree", 3 to "neutral", and 4 & 
5 to "agree". Second, a value of "-1" was assigned to 
disagree, and "+l" to "agree", while neutral had a value of 
"0". Third, teachers' responses were multiplied by the 
numbers of teachers in their respective categories. Fourth, 
values of each subgroup were added up. Finally, scores of 
various subgroups were obtained by dividing the values 
obtained in the fourth stage by the total numbers of 
teachers in the corresponding subgroups. The following 
information will be presented according to the independent 
variables (background information as well as demographic 
data) listed on the questionnaire. 
Grades Taught 
Grade levels had a significant impact on teachers' 
responses. First, they influenced teachers' responses 
regarding the relative importance of the environmental 
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issues to students (Table 4.12). Upper grade teachers 
tended to agree more often than lower grade teachers that 
these issues were important for their students to learn. 
For example, the percentage of teachers who reported that 
the issue of acid rain should be important for their 
students increased with grade level, as shown in Table 4.13. 
O f ’ • 
Four environmental issues (recycling, water pollution, air 
pollution, and wildlife and plant conservation) did not show 
such a pattern. These had relatively high scores at all 
grade levels. 
Table 4.12, Impact of Grades Taught upon the Relative 
Importance of Environmental Issues to 
Students. 








Safe food prod. 
Solid waste management 
Water pollution 
Wildlife conservation 
104.9 . 0000 
23.9 .0470 
103.3 .0000 
76.2 . 0000 
93.1 .0000 
99.0 . 0000 
5.4 .9800 




A low significance level means the rejection of the 
hypothesis that two variables are independent. For example, 
significance level between acid rain and grades taught is 
.0000, which means that these two variables are dependent. 
Also, a high value of chi-square value means the two 
variables are dependent. For example, grades taught 
influences the relative importance of acid rain and 




Example of the Impacts of Grades Taught upon 
the Importance of Acid Rain to Students. 
P&K 1 2 3 4 5 6 
Scores 23% 49% 43% 55% 73% 68% 76% 
Second, grade level had an impact upon teachers' 
readiness to address the environmental issues (Table 4.14). 
Again, with the exception of the top four environmental 
issues, lower grade (second grade and under) teachers were 
less likely to perceive that they were ready to do so than 
their counterparts in the upper grades. 
Table 4.14. Impact of Grades Taught on Teachers' 
Readiness in Addressing Environmental Issues. 
Environmental Issues Chi-Square Significance 
Acid rain 61.2 .0000 
Alternative energy 33.5 .0024 
Global warming 50.4 .0000 
Ozone depletion 58.6 .0000 
Table 4.15. Impact of Grades Taught on some Desired 
Educational Objectives. 
Environmental Issues Chi-Square Significance 
Scientific information 110.8 .0000 
Identifying issues 98.4 .0000 
Locating resources 103.4 . 0000 
Environmental regulation 88.0 .0000 
Economic impacts 132.5 .0000 
Global cooperation 47.1 .0000 
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Third, grade level appeared to influence some desired 
educational objectives (Table 4.15). Some educational 
objectives received a consensus by the majority, and 
witnessed no significant variation among teachers from 
different grades. They included (1) to understand humans' 
effect on the environment, (2) to appreciate the beauty of 
the environment, (3) to work to protect natural resources, 
and (4) to change their behavior to be more environmentally 
friendly. Otherwise, upper grade teachers (third grade and 
higher) tended to agree that they wanted more from students 
to achieve the educational objectives. Put differently, a 
majority of upper grade teachers fell in the "agree" 
category, while most lower grade teachers fell in the 
"disagree" category. Such a tendency was most obviously 
characterized by four objectives: to understand scientific 
background information, to locate environmental education 
resources, to understand environmental regulation, and to 
understand economic impacts of environmental issues. 
Table 4.16. Impact of Grades Taught on Suggested 
Resources 




















However, grade level influenced the sorts of resources 
teachers were likely to choose only slightly (Table 4.16). 
In general, upper grade teachers tended to enjoy these 
resources more than lower grade teachers. A comparison 
between this result and previous results showed a 
significant difference. As previously pointed out in the 
section of "subject areas within which environmental issues 
were addressed," several lower grade teachers stipulated the 
Weekly Reader - a student-oriented periodical. A closer 
examination of this contrast revealed that those lower grade 
teachers who indicated Weekly Reader as their major 
supplemental material were more likely to give a very high 
score to this student-oriented periodical. On the other 
hand, teachers were more likely to give a low score to it if 
they were not familiar with it. Familiarity with such a 
resource is obviously necessary if it is to help teachers 
spread environmental awareness. 
Teachers' reservations with respect to computer 
programs as well as to competitions were reasonable. If 
youngsters could be led to appreciate the beauty of the 
"real" environment, why show them "artificial" ones? As 
students became more capable of understanding abstract 
concepts, some complex concepts might be more appropriately 
demonstrated by computer programs. That may partially 
explain why upper grade teachers were more likely to employ 
computer programs. Meanwhile, since younger children are 
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learning social interaction, competition is probably not 
appropriate for these youngsters. The fact that upper grade 
teachers tended to enjoy competitions was contrary to 
previous finding that teachers in general did not enjoy 
competitions. This discrepancy can be explained by the fact 
o 
that more lower grade teachers were involved in this study; 
their dislike of competition contributed significantly to 
these results. 
Teaching Experience 
Teaching experience had little impact upon the way 
teachers perceived various environmental issues related to 
students' learning, teachers' readiness to address 
environmental issues, and desired educational objectives. 
It did slightly influence (not statistically significant) 
the choices among suggested resources, though. Three 
resources were preferred by less experienced teachers while 
one other was preferred by experienced teachers. The three 
resources were annotated bibliographies, graduate courses, 
and access to equipment. This list was understandable. 
Experienced teachers probably had collected enough annotated 
bibliographies and equipment through the years and, 
therefore, needed no more. Graduate courses are usually 
regarded as a means by which less experienced teachers can 
progress. The one resource preferred by the experienced 
teachers was special competitions, which was quite ironical. 
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Even though most educators have tried to emphasize the need 
to have students involved in cooperative projects, this 
study showed that teachers with more experience tended to 
reject that mode of education, or they tended to favor 
competition as a more practical educational method. Another 
o 
possible reason is that cooperative learning is a new 
approach, while for experienced teachers competition has 
always been most important. 
Teachers1 Gender 
Teachers' gender had little impact upon the relative 
importance of various environmental issues for students to 
learn. It did influence teachers' self-perceived readiness 
in addressing environmental issues. In general, male 
teachers tended to agree more often than female teachers 
that they were ready to do so. One exception existed. A 
larger percentage of female teachers (53%) than male 
teachers (39%) reported that they were ready to teach about 
recycling. However, both the relative importance of 
environmental issues and teachers' readiness are not 
significantly influenced by teachers' gender statistically. 
Teachers' gender did influence some of the educational 
objectives. A larger percentage of male teachers tended to 
desire their students to be able to achieve most educational 
objectives. For instance, more male teachers than female 
teachers indicated they wanted their students to achieve the 
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following objectives: to understand scientific background 
information (Chi-Square = 17.8? Significance = .0001), and 
to understand economic impacts of environmental issues (Chi- 
Square = 18.8? Significance = .0001). To put it in other 
words, male teachers tended to emphasize objectives related 
o 
to factual knowledge, while female teachers tended to 
emphasize those related to environmental sensitivities. 
The only suggested resources which showed significant 
difference were musicals, dramas, and puppet shows in favor 
of female teachers (Chi-Square = 27.2? Significance = 
.0000). Otherwise, male teachers were more likely than 
female teachers to favor the resources. Examples were 
access to equipments, computer programs, competition 
programs, and textbooks with an emphasis on environmental 
issues. 
Class Size 
Practically speaking, smaller class size should give 
teachers more flexibility in accepting challenge. This 
study, however, showed that class size had almost no impact 
upon teacher's responses. The only exceptions occurred to 
three suggested resources, in favor of smaller class size. 
They were: field trips (Chi-Square = 24.5? Significance = 
.0004), small grant (Chi-Square = 18.8? Significance = 
.0045), and teachers' network (Chi-Square = 17.7? 
Significance = .0071). 
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Childhood Environment 
Childhood environment had little impact upon teacher's 
perceptions, even less than class size. Among all the 
possible impacts by childhood environment, even the 
strongest one (list of experts) seemed to be very 
insignificant when it was compared with other factors. 
Frequency of Addressing Environmental Issues 
The frequency of addressing environmental issues had 
some impact upon the perceived importance to students, and 
teacher's readiness to address environmental issues. 
Specifically, the more frequently teachers addressed the 
following environmental issues, the more likely they were to 
believe that these environmental issues were important for 
their students to learn: acid rain (Chi-Square = 20.2; 
Significance = .0095), alternative energy (Chi-Square = 
29.4; Significance = .0003), ozone layer depletion (Chi- 
Square = 27.3; Significance = .0006), and solid waste 
management (Chi-Square = 20.8; Significance = .0078). In 
addition, the more frequently teachers addressed 
environmental issues, the more likely they felt they were 
ready to address these issues (Table 4.17). The data do not 
require a causal explanation. One could reason that if 
teachers perceive a specific environmental issue to be 
important for their students to learn, they'll collect more 
information about that issue and become more ready to 
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address it, which in turn, leads them to address that issue 
more frequently. It is not important to find out the 
direction of any causal relationship. It is, however, 
important to be aware of the correlation. 
Table 4.17. Impact of Frequency of Addressing 
Environmental Issues on Teachers' Readiness 
in Addressing Environmental Issues. 








Safe food prod. 




43.4 . 0000 
47.8 . 0000 
31.5 .0001 
59.7 . 0000 




51.3 . 0000 
60.8 .0000 
Table 4.18. Impact of Frequency of Addressing 
Environmental Issues on Educational 
Objectives. 
Educational Objectives Chi-Square Significance 
Scientific information 25.5 .0013 
Issues identification 29.1 .0003 
Economic impacts 22.7 .0037 
Global cooperation 25.7 .0012 
Active participation 25.8 .0011 
Frequency of addressing environmental issues had some 
impact upon educational objectives as well. In general, as 
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teachers addressed environmental issues more frequently, 
they were more likely to expect their students to achieve 
most educational objectives (Table 4.18). Exceptions to 
this pattern existed mainly in cases where relatively high 
scores were agreed upon by most teachers. 
Frequency of addressing environmental issues had little 
impact upon the resources wanted by the participants. 
Exceptions were: environment-related periodicals for 
teachers (Chi-Square = 26.1; Significance = .0010), and for 
students (Chi-Square = 28.7; Significance = .0004). 
Teachers addressing environmental issues more frequently 
were more likely to favor these two resources than teachers 
less frequently addressing environmental issues. 
Teachers1 Self-Perceived Competency 
Teachers' self-perceived competency had little impact 
upon their perception of the relative importance of various 
environmental issues for students to learn. However, it had 
a very positive impact upon a teacher's readiness to address 
environmental issues (Table 4.19). Self-perceived competent 
teachers were more likely to be ready to address 
environmental issues than less competent teachers. 
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Table. 4.19. Impact of Teachers' Self-Perceived Competency 
upon Teachers' Readiness in Addressing 
Environmental Issues. 








Safe food prod. 
Solid waste management 
Water pollution 
Wildlife conservation 
91.8 . 0000 
80.2 .0000 
105.3 .0000 






93.0 . 0000 
88.8 .0000 
Meanwhile, little impact upon educational objectives or 
suggested resources was observed by teachers' self-perceived 
competence, with the exception of understanding scientific 
background information (Chi-Square = 21.1; Significance = 
.0018). 
Administrative Support 
Even though teachers from the same school might have 
different perceptions about the administrative support they 
received, this factor did slightly influence teacher's 
readiness in addressing some environmental issues. For 
example, it slightly influence teachers' readiness in 
addressing the following issues: acid rain (Chi-Square — 
33.6? Significance = .0000), global warming (Chi-Square = 
21.3; Significance = .0065), safe food production (Chi- 
Square = 21.9; Significance = .0050), and solid waste 
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management (Chi-Square = 26.2; Significance = .0010). 
Teachers were more likely to feel that they were ready to 
address these issues if they perceived more administrative 
support. The other impact it had was upon annotated 
bibliographies (Chi-Square = 27.6; Significance = .0006). 
Again, if they perceived more administrative support, 
teachers were more likely to accept annotated bibliographies 
as a resource. 
Local Environment where Teachers were Teaching 
Locale had almost no impact upon the way teachers 
responded. The only significant impact it had was upon 
teacher's readiness in addressing recycling (Chi-Square = 
18.8; Significance = .0009). Rural teachers were more 
likely to perceive themselves to be ready to address 
recycling than suburban teachers, who in turn, were more 
likely to do so than urban teachers. 
Supplemental Instructional Materials 
Even though a majority of teachers were not familiar 
with (439 out of 665) or used (519 out of 665) any 
supplemental instructional materials, it's still possible to 
gauge the potential impact (not statistically significant) 
of familiarity on teachers' perceptions. As a rule, as they 
became familiar with more supplemental instructional 
materials teachers were more likely to agree that 
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environmental issues were important to their students, that 
they were ready to address environmental issues, that they 
had higher anticipation that their students would achieve 
educational objectives, and that they expected more from the 
suggested resources. A similar result was found in relation 
to their uses of these supplemental instructional materials. 
An argument can be made again about the egg-and-chick 
relationship. If teachers believe environmental education 
is important to their students, they look for resources, and 
become familiar with some of them. 
Differences among Counties 
Originally, this study was designed to investigate the 
hypothesis that teachers in different geographical locations 
in Massachusetts were concerned about different 
environmental issues. This hypothesis was very slightly 
confirmed, with the aid of the calculation process listed in 
the section of "Other Relationships". Scores in each 
subsection were listed, and highest scores for each question 
were circled. Then, the number of highest scores obtained 
by each county were counted to show any potential 
differences. The result of this procedure was that teachers 
in the most populated counties (Suffolk, Norfolk, Essex, and 
Worcester, with Middlesex the only exception) appeared more 
likely (not statistically significant) to perceive 
environmental issues as important to students than do 
123 
teachers in less populated counties. However, teachers in 
western Massachusetts were more likely (again, not 
statistically significant) to agree that they were ready to 
address environmental issues than their counterparts in the 
eastern part. Teachers in Norfolk County were the only 
exception. Indeed, Norfolk County teachers perceived 
themselves as most ready to address environmental issues. 
No other general trends relating educational objectives and 
suggested resources to geographical location could be 
detected. 
Public vs Non-Public Schools 
In general, the source of a school's funding had little 
impact upon its teachers' responses. The only exceptions 
were those related to two suggested resources. First, non¬ 
public school teachers tended to discount the importance of 
graduate courses more than public school teachers (Chi- 
Square = 17.9; Significance = .0066). Indeed, less than 
one-third (44 out of 141, or 31%) of non-public school 
teachers agreed to have graduate courses as an external 
resource. Compared to this, nearly one-half of public 
school teachers (241 out of 524, or 46%) agreed that 
graduate courses were good external resources. Second, 
resources related to financial support received lower scores 
among non—public school teachers. A little more than three 
quarters (76%) of the public school teachers favored 
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financial support to enable school district to develop 
special programs, compared to slightly over one-half (58%) 
of the non-public school teachers favoring this resource 
(Chi-Square = 19.2; Significance = .0039). 
A similar tendency was observed from the responses 
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relating to the resource of small grants for teachers to 
develop projects (Chi-Square = 17.4? Significance = .0080); 
the results were 63% for public school teachers vs 38% for 
non-public school teachers. Both resources were related to 
financial support. An obvious explanation might be the 
financially self-sufficient culture of most non-public 
schools. Finally, a comparison among public school teachers 
indicated that annual per-pupil expenditure (APPE) had no 
impact upon the way teachers responded. 
CHAPTER V 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Summary of the Results 
The main purpose of this study was to obtain 
information on how to provide in-service teachers with a 
variety of resources to enrich their repertoires in teaching 
environmental issues. To fulfill this purpose, this study 
employed a questionnaire which was developed and validated 
through four stages with assistance from many professionals. 
The questionnaire consists of four major sections: 
contemporary environmental issues (which in turn consists of 
two sub-sections - how important are they for students to 
learn, and how well prepared [or ill-prepared] teachers are 
in addressing these issues), desired educational objectives, 
suggested environmental education resources, and demographic 
data as well as background information. The questionnaire 
was designed to take fifteen minutes to complete. It was 
sent to over 3000 Massachusetts elementary school teachers - 
the entire teaching staffs of 245 schools. Teachers whose 
participation was solicited were representative of 
elementary school teachers in the state of Massachusetts 
along several dimensions. The sample of teachers who 
responded were representative as well. The overall return 
rate was 22% (665 out of 3007)^ Teachers' responses were 
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subjected to analysis by the Statistical Package for Social 
Science (SPSSx). 
One of the premises on which this study was based is 
that learners, traditionally perceived as passive in the 
learning process, are active partners and should be treated 
as such. This is true for pupils and for teachers as well. 
The fact that teachers have to take certain amounts of in- 
service credits to stay in their positions or to advance on 
the salary scale does not guarantee that the particular 
workshops offered to them satisfy their needs. In addition, 
contemporary learning theories hold that there are many 
possible ways to learn. The best way of learning for some 
people is not necessarily a good way of learning for others. 
For these reasons, it is important to obtain teachers' 
opinions as to the kinds of information and teaching 
materials they need and the optimal forms of access to 
these. 
Due to the financial limitations being imposed upon 
Massachusetts school systems the responses of teachers may 
not completely reflect their long-term priorities. 
Therefore, many results will need to be reassessed in the 
future when financial tensions are reduced. While this 
study confirmed many previous studies in the field of 
environmental education, it made several new findings. 
Described below are the conclusions of this study along with 
some recommendations for potential studies in the future. 
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Conclusions 
Several findings confirmed previous research, while 
others show potential for further studies. Among the former 
are: first, Massachusetts elementary school teachers in 
general (like teachers in most other states) do not have 
formal training in the field of environmental education. 
Only a very small fraction of teachers reported having had 
any formal training either from formal education or in- 
service workshops, although some relied upon personal 
readings as well as personal interest. Lack of formal 
training is widespread nation-wide because only the state of 
Wisconsin mandates its prospective teachers to take at least 
three credits of environmental education courses to be 
certified. 
Second, participants either grew up mostly in an 
urbanized area, or were teaching in such an area, or both. 
Developing instructional materials as well as methods to 
help teachers teach environmental education in an urbanized 
area is, therefore, very much needed because the urbanizing 
process will probably continue. 
Third, most teachers felt only somewhat competent or 
not competent at all in addressing environmental issues. As 
a result, they frequently fail to address environmental 
issues in their teaching. When they do so, they address 
environmental issues most frequently within the framework of 
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either science or social studies, followed by health and 
language arts. In fact, more than five-sixths of the 
participants addressed environmental issues primarily as 
part of science teaching. The relatively high scores of 
health and language arts as subjects within which 
environmental education is included were contrary to 
previous findings. Teachers apparently have generated more 
ways to integrate environmental education in these two 
subject areas through the years. The low reported incidence 
of mathematics as a vehicle for environmental education was 
similar to previous findings, and puzzled this author 
greatly, since mathematics plays a significant role in most 
science fields. In addition, publications such as AIMS and 
OBIS, emphasize the integration of science and mathematics 
teaching while paying due attention to the learning of 
environmental concepts. A closer examination of the 
individual questionnaires indicated that teachers who used 
AIMS or OBIS as their major supplemental material were very 
likely to address environmental issues in mathematics 
teaching as well. 
Fourth, the relationship between being familiar with a 
particular kind of supplemental instructional material and 
actual use of that material was very weak. As a matter of 
fact, it would appear that less than one-half of those who 
were familiar with any one material were using that 
material. The most widely used resource was Naturescope, 
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which almost one-half of the study's participants used once 
they were familiar with it. 
As a rule, elementary school teachers in general 
perceived most environmental issues to be very important for 
their students to learn about, but felt that they themselves 
were not ready to address these issues. Regarding teachers' 
readiness to address environmental issues, three issues 
scored relatively high: recycling, water pollution, and 
wildlife and plant conservation? recycling was consistently 
first on the list. The exceptionally high score for 
recycling indicates that elementary school teachers in 
Massachusetts, regardless of the grade levels they teach, 
feel that recycling was important enough to be included in 
their daily teaching. Teachers in general also felt well 
prepared to address the issue of recycling. This finding 
suggests that a comprehensive environmental improvement 
policy consists of at least three elements: public 
education, regulation, and technology. Teachers feel the 
need for recycling programs in their communities as a result 
of the mandatory recycling programs being implemented across 
the state and the attendant public education campaign. At 
the same time, the necessary infrastructure and technology 
are being put in place. 
Various publications about recycling also helped 
teachers to address this issuer While this was good news, 
it was bad news as well. It was good news because many 
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groups were concerned about the need for recycling, and had 
made the effort to publish instructional materials to help 
teachers. With many choices to choose from, it's no wonder 
that teachers felt better prepared to address it. The bad 
news is that so many groups were devoted to recycling that 
other critical environmental issues were not treated as well 
within the schools' communities. Even though several groups 
had published instructional materials concerning various 
environmental issues, most of their publications confronted 
resistance in schools. The fact is that many of these are 
published not from a teacher's viewpoint, but from a 
scientist's viewpoint. When equipped with little training 
in science education, elementary school teachers often felt 
it difficult to use these publications. This was confirmed 
by a close examination of those returned questionnaires with 
many supplemental materials checked. It was found that if 
many supplemental materials were checked, both their 
familiarity and uses were checked, which indicated that once 
teachers were familiar with many materials, they used these 
materials. Indeed, as one teacher pointed out, she used all 
the materials (more than the number listed in the 
questionnaire) to enrich her teaching. 
However, the relatively low score obtained by solid 
waste management greatly puzzled this author. Given that 
recycling is only part of solid waste management (SWM), SWM 
might have been expected to be more emphasized by 
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participants in this study. As pointed out by the 
Environmental Protection Agency (USEPA), an overall solid 
waste management program consists of four components: 
reduction, recycling, landfill, and incineration. The 
complexity of overall solid waste management probably 
prevented it from being well understood as an issue by most 
participants. 
Another good example could be drawn from the state of 
Maine. Aseptic packages had been banned from sale in Maine 
since 1990. [Aseptic packages are fruit juices packaged in 
small multi-layer containers, mostly sold as multi-packs, or 
in vending machines.] Teachers suddenly realized the power 
of environmental regulation and the potential adverse impact 
of such packages on their environment. With strong support 
from their state government, teachers are feeling 
comfortable, competent enough to help their students 
understand the need of phasing out aseptic packages in their 
state. 
Most educational objectives received relatively high 
scores. As a general rule, teachers gave higher scores to 
objectives related to environmental sensitivity, and lower 
scores to objectives related to factual knowledge. Examples 
of objectives with relatively high scores were (1) to 
understand and appreciate humans' effect on the environment, 
(2) to appreciate the beauty of the environment, (3) to work 
to protect natural resources, and (4) to change their 
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behavior to be more environmentally friendly. Objectives 
with relatively low scores included (1) to understand 
scientific background information, (2) to understand 
environmental regulation, (3) to understand economic impacts 
of environmental issues, and (4) to locate environmental 
education resources. 
Suggested resources received relatively high scores as 
well. Ready-made resources were the most preferred 
resources. Among them were instructional materials, 
student-oriented films, comprehensive curriculum packages, 
musicals, and puppet shows. On the other hand, if they were 
required to make extra effort to select the appropriate 
items from the suggested materials, teachers tended to give 
low scores to such resources. For instance, graduate credit 
courses, computer programs, annotated bibliographies, and 
special competitions received relatively low scores among 
all resources. Textbooks with an emphasis on environmental 
issues was an exception probably because of their full of 
dead ends questions. 
Another general result was that grade levels taught, 
frequency of addressing environmental issues, and self- 
perceived competency probably had the most significant 
impact upon teachers' responses. In general, as the 
frequency of addressing environmental issues increased, 
teachers became more competent in so doing. As they became 
more competent, it would be more likely that they would 
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perceive environmental issues as important for their 
students to learn, would be ready to address these 
environmental issues, would be receptive to the suggested 
resources, and would progress from environmental sensitivity 
to factual knowledge. 
The impact of the grade level taught was similar. As 
the grade levels increased, teachers tended to agree more 
often that environmental issues were important for students 
to learn about, and they were ready to address these issues. 
Teachers were also more likely to desire more factual 
knowledge than environmental sensitivity as grade level 
increased. 
Male teachers, even though they were only a small 
fraction of the total, responded quite differently from 
their female counterparts. Their responses were similar to 
those of the more competent teachers (even though they were 
not necessarily more competent than female teachers were). 
Classroom observation could have confirmed such a 
correlation. 
Other factors such as class size, childhood 
environment, administrative support, locale, and annual per- 
pupil expenditure (APPE) had only minor impact upon 
teachers' responses. 
Results also indicated that teachers who had previously 
participated in environmental education workshops were not 
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necessarily more environmentally concerned that teachers in 
general in the state of Massachusetts. Indeed, they were 
less environmentally concerned if their return rate was the 
only criteria to evaluate a person's environmental concern. 
A closer examination of their questionnaires indicated that 
several of them did not check either the familiarity or the 
uses of Project WILD, which they were supposed to be aware 
of because of their previous participation. An 
investigation in the future to study such a lack of 
familiarity or uses for workshop participants can be very 
useful for environmental educators as well as other teacher 
educators. 
Recommendations 
This researcher's recommendations, based on results of 
this study and on his experiences carrying it out, fall into 
three categories: recommendations for public policy and 
educational development, recommendations for improved 
methods of carrying out large-scale surveys such as the 
present one, and recommendations for future research. 
Recommendations for Public Policy 
Elementary school teachers in general did not know much 
about the availability of various resources in environmental 
education, as clearly stated by one participant: "from a 
teacher's perspective, none of the listed resources 
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existed." A state-wide (or regional) headquarters to 
coordinate all the work related to environmental education 
is needed. Not only would this headquarters receive more 
attention from the public, but it could also coordinate the 
work of some of the local environmental groups. 
The fact that recycling was perceived as the most 
important environmental issue for students to learn, and 
teachers felt most ready to address recycling, probably 
indicates the power of having environmental regulation and 
environmental education side-by-side. Environmental 
educators, interested in helping teachers address other 
environmental issues, could choose and highlight these 
issues at times when regulations concerning these issues are 
in the news or being implemented. 
The increasing concentration of the population in 
Massachusetts (and other states) in urbanized areas demands 
that more environmental education programs be designed for 
urbanized areas. In addition, because not enough 
supplemental materials have been designed for non-science 
teachers, more supplemental materials should be developed to 
help non-science teachers address environmental issues. 
Recommendations for Questionnaire Administration 
First, it is much easier for both a researcher and 
participating principals to ensure a good return rate when 
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questionnaires are individually sent with return envelopes. 
Such an arrangement can increase the rate of participation 
because it allows teachers to respond completely 
anonymously, without being identifiable even to their 
principals. It also relieves principals from having to push 
teachers to return the completed questionnaires. On the 
other hand, principals can play quite a critical role in 
this kind of study. Personal notes from individual 
principals were enclosed with the returned questionnaires 
from schools with a relative high return rate. Even though 
individually enveloped questionnaires help to increase the 
return rate, the highest return rate (100 %) came from two 
schools where interested and dedicated principals 
distributed, collected, and sent back all the completed 
questionnaires. Personal notes to individual principals, 
enclosed with the questionnaires, might significantly 
increase the return rate. 
Second, the average class size of teachers 
participating in this study was twenty-one pupils per class, 
which was well over the number (13) which this researcher 
obtained from several local schools. People planning 
similar studies should take this into account when they 
estimate the number of pupils or teachers scheduled for 
inclusion. 
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Recommendations for Future Research 
Elementary school teachers in this study had somewhat 
different perceptions from professional environmental 
educators, which was expected. They tended to overestimate 
the importance of recycling compared to other environmental 
issues. The importance of an overall solid waste policy of 
which recycling is one component was not appreciated by the 
participants. It is important for environmental educators 
to find out whether secondary school teachers have different 
perceptions from elementary school teachers in this regard 
if a sequential coverage of environmental education is 
desired. Meanwhile, knowing that teachers have different 
perceptions from professional environmental educators, it 
would be helpful to find out if students have different 
perceptions from their teachers. The latter is important 
because, as many environmental educators have stated, 
environmental issues addressed have to be relevant to the 
learners. As a result, studies of secondary school 
teachers' needs in environmental education, and students' 
concerns on various environmental issues, together with this 
study, can provide us with a comprehensive understanding of 
what is needed and desired from the environmental education 
establishment in pre-tertiary education. 
A factor affecting this study was the severe financial 
crisis in the state prevailing during the time the study was 
carried out. Because of the budget crisis across the state. 
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many people were facing financial hardship and uncertainty, 
including many elementary school teachers. The possibility 
of being forced to seek another job created low morale among 
elementary school teachers. Some teachers believe that in 
this climate no organizations have the necessary power to 
help them better address environmental issues. As a result, 
only those who were really committed to protect the 
environment, and believed that each person could make a 
difference, participated in the survey. Although the 
participants were demographically representative of 
Massachusetts elementary school teachers, they may in fact 
represent a subset of teachers greatly concerned with 
environmental issues. It is not clear, therefore, to what 
extent the results of this survey can be applied across the 
board to elementary school teachers in the Commonwealth. 
Another survey in a few years, when the state's economy has 
recovered, would be worth doing. Such a study could also 
show long-range changes among elementary school teachers as 
a result of nationwide or world-wide changes in 
environmental awareness. 
Among the four most important environmental issues as 
perceived by the participants, water pollution and air 
pollution had quite a gap between their perceived relative 
importance to students and teachers' readiness in addressing 
them. What could be done by environmental educators 
specifically to help teachers address these two issues? In 
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this survey, teachers reported that they felt that they were 
competent in addressing environmental issues in general, but 
did not feel that they were ready to address specific 
environmental issues. What could have caused the gap 
between teachers' feeling of general competency and their 
readiness in specific matters? These are important 
questions for future research studies to address. 
APPENDIX A 
ASSESSING ELEMENTARY SCHOOL TEACHER SELF-PERCEIVED NEEDS 
IN ENVIRONMENTAL EDUCATION 
Dear Educator: 
For years the central focus of Cooperative Extension at the 
University of Massachusetts has been on educational programs for 
adults and youth. As in many other areas of life, we have begun 
the process of specialization. Through the University of 
Massachusetts Collaborative, and many environmental education 
centers in Western Massachusetts, we are creating educational 
networks for the youth of the Commonwealth via teacher education 
programs. 
In order for us to better serve you and other educators, we 
need help in assessing the current needs in our school systems. 
Therefore, we have prepared the enclosed survey to help identify 
environmental issues, expected students' outcomes, as well as 
some teacher needs in the area of environmental education. 
We would appreciate your assistance in completing the 
enclosed survey and returning it at your earliest convenience. 
We have enclosed a self addressed envelope to facilitate the 
return of the survey. 
If you wish to receive a copy of the results of the survey, 
please let us know by completing the special section on the 
survey. Naturally, we will honor your confidentiality in the 
accumulation and distribution of the survey result. 
Thank you for taking the time to help us prepare answers to 
our educational needs. 
Sincerely, 




If you want to have a copy of the result of the survey, or if you 
want to become the environmental education contact person in your 
school, please provide us with your name and address as follows: 
Name(optional) :___ 
Address(optional) :  
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Part I.. CONTEMPORARY ENVIRONMENTAL ISSUES 
A. We would like to know the environmental issues you perceive as important 
to your grade curriculum, and those you are well prepared to address in 
your classroom. (Please circle one number between 1 and 5 for each column, 
with 5 being most important/prepared, and 1 least important/prepared). 
For example, as a teacher, you feel that disposal of hazardous waste is 
very important, but do not feel you can or should include this topic in 
your classroom. You then, respond as follows: 
I believe this issue is 
important to my grade curriculum_ 
Disagree Agree 
12345 Disposal of hazardous wastes 
I am well prepared to address 


















2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
5 Acid rain 
5 Air pollution 
5 Alternative energy 
5 Disposal of hazardous wastes 
5 Global warming 
5 Ozone layer depletion 
5 Recycling 
5 Safe food production 
5 Solid waste management 
5 Water pollution 
5 Wildlife and plant conservation 
5 Other (please specify_) 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
B. Please rate the following outcomes for their importance in addressing 
environmental issues in your classroom. (Please circle one number between 
1 and 5. with 5 being most important, and 1 being least important). 
I WANT MY STUDENTS TO BE ABLE TO: 
Disagree Agree 
12345 understand humans' effect on the environment 
12345 appreciate the beauty of the environment 
12345 understand scientific background information 
12345 work to protect natural resources 
12345 change their behavior to be more environmentally friendly 
12345 identify current and potential environmental issues 
12345 locate environmental education resources 
12345 understand environmental regulation 
12345 understand economic impacts of environmental issues 
12345 recognize the need for global■cooperation 
1 2 3 4 5 actively participate in resolving environmental issues 
1 2 3 4 5 other (please specify---- 
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Part II. RESOURCES AND SERVICES 
Please rate the following possible environmental education resources/ 
services for their usefulness to you (please circle only one number between 
1 and 51 with 5 being most useful, and 1 being least useful) . 
12345 List of experts available to make classroom presentations on 
environmental topics. 
12345 Annotated bibliographies of environment-related teaching/ 
learning resources. 
12345 Comprehensive curriculum packages with background 
information, lessons, overheads, discussion projects, 
worksheets and evaluation tools. 
12345 In-service workshops for teachers introducing a wide range 
of environmental education resources. 
12345 Graduate credit courses in environmental education. 
12345 Access to equipments related to environmental issues. 
12345 Instructional materials to supplement your curriculum. 
12345 Musical, dramatic, puppet shows, or otherwise innovative 
"road shows" on environmental topics available to schools. 
12345 Student-oriented films, videos, slide/tape shows on 
environmental issues. 
12345 Environment-related computer based learning programs. 
12345 Special competitions/award programs for environment-related 
student projects. 
12345 Field trips, tours and other special environment-related 
away from school learning opportunities. 
12345 Financial support for your school district in the 
development of local environmental education programs. 
12345 Small grants for teachers willing to develop innovative 
environmental education projects for their classes. 
1 2 3 4 5 A network of teachers .interested in environmental issues. 
12345 Textbooks with an emphasis on environmental issues. 
12345 Professional periodicals on environment-related issues in a 
newspaper or magazine format for teachers. 
12345 Professional periodicals on environment-related issues in a 
newspaper or magazine format for students. 
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Part III. DEMOGRAPHIC DATA 
School:_City/Town:_ 
Grades taught:_ Years of teaching:_ Gender: F / M 
Your age: _20-29 _30-39 _40-49 _50-59 _>60 
Number of students in your current classroom:_ 
(If you teach more than one group per day: Average class size:_) 
Part IV. BACKGROUND INFORMATION 
As a child, you grew up mostly in communities that were 
_urban (>50,000) _suburban (5,000-50,000) _rural(<5,000) 
Please list your environmental education training (courses, in-service, for 
fun) : 
How many times per month do you address environmental issues in your 
teaching? 
_0 _1-3 _4-6 _7-9 _10 or more 
How competent do you feel in addressing these issues in your classroom? 
_Very competent _Competent _Not competent _Very incompetent 
In what subject(s) do you address environmental issues? 
_None 
_Health _Art _Science _Social Studies 
_Language Arts _Mathematics _Physical Ed. _Other (_) 
With which of the following supplemental instructional materials are you 
familiar and which have you used? 
Familiar Used _ Familiar Used 
Project Learning Tree _ _ ;£ Project WILD _ _ 
Ag In The Classroom  _ i| Life Lab - - 
Grow Lab _ _ 1 CLASS Project _ _ 
Naturescope  _ a Other (_) - - 
How much administrative support do you receive for your environmentally 
related programs? 
_Very much _Considerably _Some _Little _None 
The science curriculum you use most is 
_designed by you _designed by district 
_commercial (please specify title or publisher-) 
Other comments_1--- 
Thank you very much 
APPENDIX B 
ENVIRONMENTAL EDUCATION GOAL LEVELS 
AND 
ASSOCIATED GOAL STATEMENTS * 
Level Is Ecological foundations...The knowledge of key 
concepts and allied ecological principles 
1. Students gain sufficient knowledge of ecology to permit 
them to make ecologically sound decisions with respect 
to both humans and the environment. 
Level 2: The awareness of issues and human values...The 
knowledge of how human activities may influence 
the relationship between quality of life and 
quality of the environment 
2. Students gain an understanding of the ways in which 
human cultural activities (economics, religious, 
politics, social customs, etc.) influence the 
environment. 
3. Students gain an understanding of the ways in which 
individual human behaviors impact on the environment. 
4. Students gain an understanding of a wide variety of 
environmental issues and both the ecological and 
cultural implications of these issues. 
5. Students gain an understanding of the various 
alternative solutions for solving (or partially 
solving) particular environmental issues. The 
ecological and cultural implications of these solutions 
are considered. 
6. Students gain an understanding of the roles played by 
differing human values in environmental issues. 
Level 3: The investigation and evaluation of issues and 
solutions...The development of skills necessary 
for the actual investigation and evaluation of 
environmental issues and of the alternative 
solutions to those issues 
7. Students develop those skills which will enable them to 
identify and investigate environmental issues using 
both primary and secondary sources of information. 
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8. Students develop those skills which will enable them to 
analyze environmental issues and the associated value 
perspectives with respect to their ecological and 
cultural implications. 
9. Students develop those skills which will enable them to 
identify alternative solutions for particular issues 
and to evaluate those solutions with regard to their 
cultural and ecological implications. 
10. Students develop those skills which will enable them to 
identify and evaluate their own value positions related 
to particular issues and to the solutions proposed for 
those issues. 
11. Students are provided with opportunities to participate 
in the valuing process in order to examine their own 
values with respect to both quality of life and quality 
of the environment. 
Level 4: Citizenship action...The development of those 
skills necessary for students to take appropriate 
environmental action 
12. Students develop those citizenship skills which will 
enable them to take either individual or group action 
(i.e., persuasion, consumerism, political action, legal 
action, ecomanagement) where such action is appropriate 
for the purpose of solving, or assisting to solve, 
particular environmental issues. 
13. Students are provided with opportunities to apply 
citizenship skills in making decisions concerning 
appropriate environmental action strategies to be used 
with respect to particular environmental issues. 
14. Students are provided with opportunities to take 
citizenship actions on one or more environmental 
issues. 
* Adopted from Hungerford, et al., 1980 "Goals for 
curriculum development in environmental education" 
APPENDIX C 
GOALS, OBJECTIVES, AND GUIDING PRINCIPLES 
FOR ENVIRONMENTAL EDUCATION** 
The goals of environmental education: 
1. To foster clear awareness of, and concern about, 
economic, social, political and ecological 
interdependence in urban and rural areas. 
2. To provide every person with opportunities to acquire 
the knowledge, values, attitudes, commitment and skills 
needed to protect and improve the environment. 
3. To create new patterns of behavior of individuals, 
groups and society as a whole towards the environment. 
The categories of environmental education objectives: 
1. Awareness: to help social groups and individuals 
acquire an awareness of and sensitivity to the total 
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